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AIM, SCOPE ANH METHODOLOGY 
01. AIM AND SCOPE: 
The present study displays in the form of annotated 
bibliography resembles t^ogether all the significant 
literature dealing with environmental pollution. Plants 
response, towards environment has been covered. All thougli 
the bibliography is selective in nature but exhaustive and 
an attempt has been made to cover all important aspects of 
environmental pollution. 
I am confident that the bibliography will be useful 
to all those who have some interest in the field of 
pollution. 
This study includes 260 selected annotated 
bibliography of article on topic. 
02. METHODOLOGY: 
In order to complete this task, primary sources and 
other materials on environmental pollution, available in 
Maulana Azad Library, A.M.U.,Aligarh, Seminar Libraries 
Deptt. of Botany, Geography and Wildlife, A.M.U., Aligarh, 
Central Ared Zone Research Institute, Jodhpur Rajasthan, 
were used. 
Out of number of periodicals covering the fields, 
onlyimportant were selected for this purpose. 
021 STANDARD FOLLOWED: 
The Indian standard recommendations for 
bibliographical references (IS : 2381 - 1963);» Indian 
standard recommended for abbreviations for titles of 
periodicals (IS : 18-1949) Classified Catalogue Code 
(C.C.C.) of Dr. S.R.Ranganathan have been followed. In 
certain cases, where the said standareds become unhelpful I 
have preferred my own judgement . 
022. SUBJECT HEADING: 
Attempt has been made to give coextensive subject 
heading as much as possible allowed by natural language if 
more than entry comes under the same subject heading, these 
aifS anged alphabetaccally by author (s) name. 
023. ARRANGEMENT 
The entries in this bibliography are arranged 
strictly^ grouped and different subject headings by logical 
order, and arranged alphabetically among the subject 
headings. 
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The entry element of author is in capitals, followed 
by the secondary element in parenthesis using capital and 
small letters and then the title of article, subtitle title 
(if any), then name of the periodical in abbreviated form 
being underlined followed by volume number, issue number 
the year, giving by using inclusive notation of pages of the 
articles^' then entry is followed by an indicative abstract of 
the article. 
Entries of periodical are a:ya'anged as follows :-
a. Serial number 
b. Name of auther/authors 
c. A full stop 
d. Title of othe article including subtitle and 
alternative titles (if any). 
e. A full stop(.) 
f. Title of the periodical being underlined. 
g. A full stop, 
h. Volume number, 
i. A comma (,) 
j. Issue number 
k. Semi colon (;) 
1. Year 
m. A Comma (,) 
n. Month 
o. Semi colon (;) 
p. Inclusive pages of the article 
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0231. SAMPLE ENTRY: 
PANDEY (DD). Impact of coal dust pollution on grain 
characterstics of maize. Environ Ecol 9,2; 1991, Jun.;553—54. 
EXPLANATION: 
This article is taken from Enviromental Ecology 
which is titled as "Impact of Coal dust pollution on grain 
characterstics of Maiz^' written by DD Pandey in the 9thVof 
the year 1991 on the p age 553-554, against this entry the 
i^-.j^(; number has been given. 
024. ABSTRACT: 
The entries in the bibliography contain abstract 
giving the essential information about the article 
documented I have given indicative abstract as well as 
informative abstracts. After searching the literature, 
entries were recorded on 7" x 5" cards. 
025. INDEXES: 
This part of the bibliography contain author, title 
indexes in alphabetical sequence. Each index gives to the 
spesific entry or entries in the bibliography. 
L I S T OF PERIODICALS AND COMPQSI^IE BOOKS DQCUMSNTED 
ABBREVIATION PUL.L NAME 
A c t a . S o c . B o t A c t a S o c i e t y B o t n i 
P o l . Corum P o l o n i a l 
PLACE 
U . S . 
PREQURENCY 
3 y e a r s 
Agr i c Pa]< 
Agr ic Res J 
A:-'! J Bot 
Am Ind Hyg 
Assoc J 
Amer Chem SQC J 
Ann Bot 
Ann Appl B i o l 
Ann Phys 
Ann Rev P t Phys io 
Angend Bot 
A r c h i Biochem 
B i o p h y s 
Aust J Bot 
A g r i c u l t u r e Palmist an 
A g r i c u l t u r e Resea rch 
J o u r n a l 
/ ^ r e r i c an J o u r n a l of 
Botany 
American I n d u s t r i a l 
Hygine A s s o c i a t i o n 
J o u r n a l 
Americal Chemical 
S o c i e t y J o u r n a l 
Anna ls of Botany 
Annals of ^ p l i e d 
Bio logy 
^ n of P h y s i o l o g y 
Annual Review of 
P l a n t P h y s i o l o g y 
Angerid and Bot 
Arch ives of B i o c h -
e m i s t r y and B i o -
P h y s i c s 
A u s t r a l i a i J of 
Botany 











•>« I b o u r e 
Q u a r t e r l y 




5 y e a r s 
9 y e a r s 
Annual 
Annual 




Bt Bryo Soc 
Cand "J Biochem 
Canad J Hot 
Crop set 
C y t o l o g i a 
Ecology 
G e o l o g i s t 
ii^con Bot 
E n v i r o n J P a t h o l 
E n v i r o n P o l l u 
E n v i r o n Res 
F l u r o i d e Out Res 
F o r e s t Sc i 
G e o b i o s 
G i o b i o s i s 
Her e d i t 
H o r t i c S c i 
B o t a n i c a l G a z z e t t e 
B r i t i s h B r y o l o g i c a l 
S o c i e t y 
Canadian J o u r n a l of 
B i o c h e m i s t r y 
Canadian Joiornal of 
Botany 
Crop Sc ience 
C y t o l o g i a 
Ecology 
E c o l o g i s t 
Economic Botany 
Env i ron iaen ta l J o u r n a l 
f o r Pa tho logy 
Env i ronmen ta l 
P o l l u t i o n 
Env i ronmen ta l 
R e s e a r c h 
F l u o r i d e Q u a r t e r l y 
R e s e a r c h 
F o r e s t S c i e n c e 
Geob ios 
G i o b i o s i s 
H e r e d i t a s 
H o r t i c u l t u r e S c i e n c e 
u s 
















I n d i a 
Sweden 
C a l c u t t a 





^ b n t h l y 
6 y e a r s 
6 y e a r s 
Q u a r t e r l y 
Q u a r t e r l y 
8 y e a r s 
Quar t e r l y 
Q u a r t e r l y 
Q u a r t e r l y 
Monthly 
Monthly 
Quar t e r l y 
Twice a n n u a l l y 
Ind J Agric Res 
Ind J of Air 
P o l l u t 
Ind J of Envion 
Ind J of Qiem 
Ihe Ind J of 
Fores t ry 
I n t J Environ 
J Air P o l l u t 
Control ^ s . 
J Air P o l l u t 
Control Assoc. 
J Am SQC Hor t ic 
Sc i 
J E oology 
J Environ Sci Bot 
J ExD Bot 
Indian Journa l of Haryana 
Agricultxiral Research 
Indian Journal of Ind ia 
Air Po l l u t i on 
Indian Journa l of England 
Environment 
Indian Jou rna l of UK 
Chemistry 
The Indian Jou rna l Ind ia 
of Fores t ry 
Annual Chem I n t e r - U K 
n a t i o n a l Joxirnal of 
Ana ly t ica l Chemistry 
Journa l of Air U S 
P o l l u t i o n Control 
Abs t rac t 
Jou rna l of Air U S 
Po l lu t i on Control 
Associa t ion 
Journa l American U S 
Society H o r t i c u l t u r a l 
Science 
Journa l Ecology Ind ia 
Jourha l of Environ- U S 
mental Science Bot, 
Journa l Experimental UK 
Botany 
6 y e a r s 
Bimonthly 
^fonthly 
4 y e a r s 
4 y e a r s 
4 y e a r s 
Quar ter ly 
4 y e a r s 
4 y e a r s 
Yearly 
Bimonthly 
Quar ter ly 
J F o r e s t r y 
J H e r i d i t y 
J Micro Sec of 
C e l l o Sc i 
Korean J of 
Pub Heal 
N a t u r e 
Nat Acad S c i 
U S P roceed 
New P h y t o l 
P l a n t s 
P l a n t Dis Rep 
P t Env i ron Exp 
Bot 
P t Phys io 
PI an t S o i l 
P l a n t Pa tho l 
Phy t o Chem 
Phyto I'br 
Phy to P a t h o l 
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J o u r n a l of H e r e d i t y 
J o u r n a l of C e l l s 
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New York 3 y e a x s 





U K Bimonth ly 
Germany 5 y e a r s 
Washington Monthly 
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London Q u a r t e r l y 
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New York Q u a r t e r l y 
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American Proceeding 
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Ihe i n t e n s i t y of ^-'an's a c t i v i t i e s and d i v e r s i t y 
and magnitude of d i f f e r e n t types of wastes in t roduced i n t o 
environment as a consequence, are i nc rea s ing at an alarming 
r a t e . Environmental p o l l u t i o n has become a problem of 
major consequence. But they are n e i t h e r novel or nor 
unique t o man. They have come i n t o sharp focus In p a s t 
decade so . Discharge of t h e waste p roduc t s c r e a t e s a 
s i g n i f i c a n t impact on environment and a f f e c t a l l l i v i n g 
c r e a t u r e s . Hence environmental p o l l u t i o n i nc ludes the 
r e l e a s e of subS'tance, which harms the q u a l i t y of a i r , 
water, s o i l and vhich upse t the b i o l o g i c a l cyc l e s l i nk ing 
man and other animals or p l a n t s , 
Environmental p o l l u t i o n i s g e n e r a l l y r e f e r r e d t o 
man made p o l l u t i o n and i s the in t roduc t ion d i r e c t l y or 
i n d i r e c t l y though man's a c t i v i t i e s i n to the atmosphere 
hydiosphere , l i t hosohu re and b iosphere or i n t e n s i t y or 
i n t e n s i t y apprec iab le or de t e r ec ious e f f e c t upon 
environment of b io sphe re . Environmental movement are 
l a r g e l y a s soc i a t ed with v a r i o u s human problems such 
as maintenance of renewable r e sources , g e o l o g i c a l , 
hazards a s soc ia t ed with very n a t u r a l d i s a s t e r s as 
e a r t h quake, vo lcan ic e r u p t i o n s , h u r r i c a n s , f loods , 
l a n d s l i d e s , e l l e v i a t e chronic droughts , i n d i s c r i m i n a t e 
consumption of f e r t i l i z e r s , pes t ic ides , and indus t r ia l 
ef f luents and natural pol lut ion hazards. 
Ihe word pollution i s derived from latir? ward 
"pol lu ts" . The Oxford dictionary defines the word po l lu tes 
as to make physically impure, foul or f i l t hy , to d i r ty , 
s ta in , t a i n t or befoul, and the word pol lut ion i s defined 
as the act of pol lut ing or cowition of being polluted, 
unciearness or impurity caused by contamination. 
In short pollut ion can be defined as the occurrence 
of substance in wrong places at wrong times in wrong 
amount. But i t i s not easy to give precise defini t ion 
"pollution" or the word pol lu t ing . In general deter iora t ion 
of the environment has resu l ted in environmental po l lu t ion . 
Ihe environmental pol lut ion has been c l a s s i f i ed 
into following kinds : -
1. Air pollution 
2. Water pollution 
3. Land soil pollution 
4. Marine pollution 
5. Ihermal pollution 
6. ^adification pollution 
7. Noise pollution 
1. AIR POLLUTICg^  
Mr i s the one of the most important c o n s t i t u t e n t s 
of man's environinent. I t i s c a l c u l a t e d t h a t a man b r e a t h s 
about 22000 times a day inha l ing about 10 kg of a i r by 
ve igh t . There are many p o l l u t a n t s which i s p o l u t i n g the 
a i r . Air p o l l u t i o n i s def ines by v a r i o u s a u t h o r i t i e s in 
d i s t i n g u i s h e d manner. 
According VHO ai r p o l l u t i o n may be defined as 
f o l l o w s : -
"Substance b u t i n to a i r by the a c t i v i t y of mankind 
i n t o concen t r a t i ons s u f f i c i e n t to cause harmful e f f e c t 
to h i s h e a l t h , v e g e t a t i o n e t c " . 
Noted s c i e n t i s t s and d i a r i s t s John Evelyn desc r ibed 
"many of the e f f e c t s of the a i r p o l l u t i o n a r i s i n g from 
the combination of coal reduc t ion in shunshine, n o r b i d i t y 
and m o r t a l i t y from r e s p i r a t o r y a i lments , dus t f a l l , 
co r r i son of m a t e r i a l s " . 
I t s b roades t con t e s t , a i r p o l l u t i o n may e x i s t in 
t ^ e e d i s t i n c t c a t e g o r i e s : 
i) Personal Air P o l l u t i o n ; I t r e f e r s to exposure t o dus t 
fumes and gases to which an ind iv idua l exposes h imsel f . 
i i ) Occupational Ajr P o l l u t i o n ; I t r e p r e s e n t s the type 
of exposure of i n d i v i d u a l s to p o t e n t i a l l y harmful concen-
t r a t i o n s of ae roso l s , loapours and gases in t he i r worl<ing 
environment. 
i i i ) Community Ajx P o l l u t i o n : I t r e p r e s e n t s the most complex 
of the t h r ee v a r i e s . I t involves a v a r i e d a s s o r t , i^bst of 
p o l l u t i o n sources and contaminants , metro logic f a c t o r s and 
wide d i v e r s i t y of adverse soc ia l and h e a l t h e f f e c t . A 
s i g n i f i c a n t impact of Man's t o t a l environment inc luding 
p l a n t s , animals, p roper ty and the weather i t s e l f , 
SOURCES OF AIR POLLUTION 
Sources of a i r p o l l u t i o n have been l a r g e and 
concent ra ted , they have been the l a r g e f a c t o r i e s , chemical 
p l a n t s , so i l r e f i n e r i e s . -""%tal smelt ing and recovery work 
and e l e c t r i c power s t a t i o n s . I n c i n e a r a t i o n of re fuse 
adds another 5% to the t o t a l burden. 
A convenient c l a s s i f i c a t i o n of sources types has 
been fo l lows: 
CLASS I : 5'uel burnings for hea t and power p roduc t ion . 
I t i nc ludes the opera t ing of bea t ing equipment u t i l i t y 
coa l , o i l , gas and wood forpower produc t ion , space, 
hea t ing and water. 
CLASS I I ; I n c i n e r a t i o n - I h i s cateogory r e p r e s e n t s a c t i v i t i e s 
which have been r e l a t e d to the burning of r e f u s e . Ihese 
sources include -
1. Municipal inciurators 
2. I n d u s t r i a l and Commercial i n c i n e r a t o r s 
3. Residential type inc inera tors 
4. ^a r tmen t house incinerators 
5. Open refuse burning. 
PART I I I 1RAI\'SPQRTATI0N; This category involves the burning 
of fuels for al l modes of t ranspor ta t ion. Included are -
1. Motor vehicles, powered by in te rna l combustion 
or diesel engines 
2. Trucks or buses (gas l ine or diesel) 
3. Railroad engines 
4. Ships 
5. Aircraft 
IV INDUSTRIAL AND CQMMERCIPJli; Ihis Class incorporates the 
various technological operations and processes such as -
1. Manufacturing (chemical p lants , metallurgical 
p lants . Mineral productions etc) 
2. Agricultural operations (spraying, dusting and 
f i e ld burning) 
3. Commercial a c t i v i t i e s (dry cleaning, spray, 
painting, printing) 
4. I'ascellaneous (sewage treatment etc) 
Ihe pol lu tan t emissions themselves could be divided 
into two main groups pa r t i cu la r ly and gasseous. Ihe forn«r 
group including solid airborne p a r t i c l e s l ike as dust, 
flyash, smoke, shoot and fumes. Gasseous po l lu tan t s include 
the ideal gases as well as vaoour. 
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AIR POLLUTION EFFECTS OM PLANTS 
Air p o l l u t i o n e f f e c t the environment in d i f f e r e n t 
ways, I t change in the ecology of n a t u r a l environment. 
The acute t ox i c e f f e c t s of some air p o l l u t a n t s e s p e c i a l l y 
Soj/ on p l a n t s in the v i c i n i t y of non- fe r rous sme l t e r s 
r o a s t i n g sulphide o r e s have been l<nown for long t ime. 
Air p o l l u t i o n has been foxond to a f f e c t p l a n t s to va ry ing 
degrees . At the lowes t l e v e l i . e . below the ' t h e r e s h o l d ' 
the re has been no e f f e c t , such as v i s i b l e damage, 
cumulative chronic e f f e c t s , gene t i c e f f e c t s or even 
gradual changes in composition of the p l a n t community. 
P l a n t s take up a i r p o l l u t a n t s e i t h e r d i r e c t l y 
through in terchange of gases withi the atmosphere, or 
through the moisture taken up from the s o i l . The s o i l 
may have been exposed t o the a i r p o l l u t a n t s t h a t were 
then d i s so lved in water in the s o i l . Acidic a i r p o l l u t a n t s 
in p a r t i c u l a r have been e a s i l y d i sso lved in surface 
moisture or r a i n . Even when the a i r p o l l u t i o n source i s 
removed the d i sso lved m a t e r i a l s can cont inue to a f f ec t 
the p l a n t s grown there although in time they g e t d i l u t e d 
and are leached ou t by r a i n . 
I"bre d i r e c t en t ry of gasseous p o l l u t a n t s i n t o the 
p l a n t s theory i s open s tomats on the under s ide of the 
p l a n t s , I h i s p o l l u t a n t s then a t t acks the c e l l s t r u c t u r e 
within the l ea f . 
Sol id p a r t i c l e s have been l e s s tox ic t o the p l a n t 
as they are depos i ted on the hard, naxy upper sur face 
of t h e l e a v e s . Ihey must then d iso lve in mois ture depos i ted 
on STorface and enter the p l a n t i n t e r i o r through the 
stomat or through damaged s e c t i o n s on the l e a f su r f ace , 
Ihe l eng th of time of e>^osure has been a fxrcther 
f a c t o r . The product of the time in hours and the concen-
t r a t i o n in p o r t s per mi l l ion or o the r appropr i a t e u n i t s 
has been soraetitres c a l l e d the exposure f a c t o r . 
In add i t ion to v i s i b l e in jury to p l a n t s the re occu r s 
much specu la t ion about i n v i s i b l e in jury or growth r e t a r -
dat ion of Various p l a n t s because of a i r p o l l u t i o n . 
1. POLLUTANT STRESS FACTORS AFFECTING HLMT PHYSIOLOGY 
For optimum growth nege ta t ion need adequate l i g h t 
temperature , r rois ture , n u t r i e n t s and so i l cond i t ion , 
unde r f i e ld grox'jing c o n d i t i o n . These requi rements are 
r a r e l y opt imal ; hence physiology of p l a n t may be regarded 
to be under s t r e s s c o n d i t i o n s , 
2. The t o x i c e f f e c t of a p o l l u t a n t almost d i r e c t l y r e l a t e d 
to the funct ioning of the stomata. 
3 . POLLUTANT INDUCED FOLIAR MARKING; F o l i a r markings 
c h a r a c t e r i z e a i r p o l l u t i o n e f f e c t on v e g e t a b l e s treshow 
8 
have r e p o r t e d four gene ra l i zed f o l i a r marking, syniptomatic 
of a i r p o l l u t a n t s . 
1. Necros is and b leach ing of i n t e r c o s t a l a reas of 
l ea f margins. 
2. Glazing or s i l v e r i n g of l ea f surface^ p a r t i c u l a r l y 
the under su r f ace . 
3. Chloros i s or l o s s of c h l o r o p l y l l 
4 . Flecking or s t i p p l i n g on upper l ea f s a c r i f i c e . 
These gene ra l i s ed f o l i a r markings i s a l so r e s u l t e d 
from abnormal temperature , pJxjr water r e l a t i o n s , mineral 
d e f i c i e n c i e s , high winds, i n s e c t s , or p l a n t 
When sulphur dioxide g e t s exceeded the e f f e c t s 
appear r e s u l t s e i t h e r from an excess ive accumulation of 
su lphate ion or an imbalance in the sh: SO, r a t i o i . e . 
" s a l t e t t e c t " with excess ive SO-, the ve i sophy l l c e l l s 
c o l l a p s , forming n e r o t i c o r dead areas between the view. 
In cons t an t tc e f f e c t of the reducing chemical 
SO2 "fche oxident ozone has been behind to cause rrore 
damage t o vigitat ion-oz'-^ne p r i n a r i c y i n j u r i e s the 
p a l i s e d poren chyme or the spongl parenchyma in l eaves , 
the e f f e c t product i s l o c a l i z e d c e l l u l a r c o l l a p s e , and 
p i l g r i e n t a t i o n of the c e l l w a l l s . 
NATURE OF PLMT INJURIES 
Ihe na tu re of i n j u r i e s to p l a n t s by v a r i o u s a i r 
p o l l u l a n t s could be convenient ly dividec? i n t o two c a t e g o r i e s 
of (1) v i s i b l e e f f e c t , and (2) supress ion of growth. 
Cer ta in types of a i r p o l l u t i o n damage from e f f e c t s 
produced by p a r t i c u l a r d i sease and by combination of 
n a t u r a l changes in the environment suppress ion of growth 
has t een very d i f f i c u l t to a s s e s s in any b u t l a b o r a t o r y 
and green house s t u d i e s due to the l a r g e nuniber of v a r i a b l e s 
a f f ec t ing p l a n t growth in n a t u r a l environment. 
EFFECTS OF I^ IDIVIDU/iL POLLUTANTS ON FLAtlTS 
The most encountered a i r contaminants t ox ic t o 
v e g e t a t i o n have been SO^, hydrogen f l u r o s i d i c , c h l o r i n e , 
hydrogen ch lo r ide , n i t rogen oxides , hydrogen sulphide 
amonia, hydrogen cynide sprays of weed k i l l e r s , and 
c o n s t i t u e n t s of phto chemical sway. 
1. SULPHUR DIOXIDE; I h i s gas, on e n t i r i n g the i n t e r c e l l u l a r 
t i s s u e , r e a c t s with water t o give s u l p h i t e i ons . Ihere 
are 30 times as d e s t r u c t i v e as su lpha te i o n s . I n i t i a l 
symptoms have been a daskening of the a f fec ted p o s t s 
of the leaf , followed by f l a c c i d i t y and drying out white, 
dead t i s s u e . Vlidespread damage to l e aves can cause them to 
drop off . Not so e a s i l y on se rvab le has been decreas ing 
number of shoots , f l o v e r s and f r u i t , e v e n t u a l l y , i f enough 
of a p l a n t i s damaged, i t wi l l die 
2. OZONE; Ozone one of the major components of photo chemical 
swing. Ozone poses i n t o the p l a n t l ea f and a t t a c h s the 
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pa t t i s a ide c e l l s . Because of th i s chlorophyll gets 
destroyed the ra te of photosynthesis is lowered and the 
resp i ra t ion ra te i s affected. The upper c e l l s tend to 
remain in tac t and appear he?lthy, although the inner c e l l s 
have been seriously damaged. Ihe damage f ina l ly appears 
as dark coloured dots or discoloured areas. 
Pine fores t s are seriously affected by oxident 
pol lu t ion . Detailed study of some pondows3 pines in t h i s 
bibliography revealed subsequent increase in degree of 
damage to t r ee s tha t had i n i t i a l l y been only s l igh t ly 
affected. 
3 , MI'IROGEN DIOXIDE (NO2) : I t has been found to similar: to 
S02» ^t has been readi ly soltible in water, and tends to 
attack recently matured leaves. NO affects p lan t s on 
dull or cloudy days more then on br igh t days, which may 
be because night produces on everyone react ion in plant , 
reducing the n i t r i t e amonia, v;hich is nu t r i en t . 
4, PAN; PAN has been perhaps the most toxic component in 
photochemical smog, and has been port of the to ta l oxident 
measured. I t tends to attack young cranamental p lan t s 
vegetables and grasses, ra ther than shrubs and t rees , 
and ac ts at much lower concentration than ozone, 
5, HEAVY METALS; Ihe heavy meta ls lead, Cadonium, and l i v e 
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al l influence plant growth. Zinc and cadnium i s more toxic 
than lead in that order. Ihe metals are usually in the 
form of sulphate (ZaSO.^ CdSo.) and are readi ly absorbed 
by p l an t s , ^'ruit treeshave been especial ly sens i t ive to 
zinc and plums are more affected than apples of pears . 
Ihe use or excessive use of insec t ic ides , weedcides, 
and fungicides, can also bring about considerable damage 
if these spread beyond the place of appl icat ion. 
^» FLUORIDES; Fluorides and par t i cu la r in hydrogen uoride, 
have fibeen found to damage plants in exceptionally low 
concentrations of the order of 0,001 ppm, ihe gas i s eas i ly 
soluble and acid burn ' s sensi t ive t i s sue , damaging the 
c e l l s . 
AIR POLLUTION IN DTDIA ; In India more than 80% of 
indust r ies are located in e ight or ten large indus t r ia l 
centres . The common air po l lu tan t s tha t come out from 
chimney, power house, burning of fuels and acid exhausts 
are sraoke dust, SO-, CO2/ carbon monodioxide, hydrage 
f luorides and bond odours. 
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Table: Ihe annual average qua l i t y of a i r of some 
Indian c i t i e s (in Hg/M ) 
Suspended p a r t i c u l a r SO N0„ 








Ja ipu r 301.74 
Kanpur 3 26.34 
Madras 14 3.34 
BHOPAL GAS TRAGEDY; On December 7, 1984 a gas methyl I so 
cynet (MIC) was suddenly r e l e a s e d from a chemical f ac to ry 
Union carbide "ki l l ing about 3,000 people and a f f ec t i ng 
s e r i o u s l y p l an t community. 
SOLUTIOK/CO::TROL OF PROBLEM 
Obviously the optimum so lu t ion to the problem of 
a i r p o l l u t i o n damage t o p l a n t s has been to do away with 
con t inua t ion of our atmosphere. Current r e s e a r c h has been 
concen t ra ted in th ree s r - a s the breeding of r e s i s t e n t 






















vege t a t i on can be t r e a t e d to lesson or p revent damage 
from p o l l u t a n t s , and the modif icat ion of p l a n t growth 
c o n d i t i o n s e .g . dura t ion , i n t e n s i t y and t iming of 
i r r i g a t i o n , t o minimize harmful e f f e c t s , ^or example, 
where So^ has been the a i r p o l l u t a n t involved on a g r i c u l -
t u r i s t s may f ind i t durable tuswi tch to corn from 
a l f a l f a / a very s e n s i t i v e p l an t which s u f f e r s damage at 
c o n c e n t r a t i o n s only four ty f ive pe rcen t of our necessary 
produce injxiry symptoms. 
2 , WAOSR POLLUTION 
Water p o l l u t i o n i s one of the most s e r i o u s problem 
today. Ihe q u a l i t y of water i s of v i t a l concern for 
man"kind s ince i t i s d i r e c t l y l inked with human wel fare , 
'Water p o l l u t i o n i s caused by the add i t i on of an agent 
vjhether chemical (both organic and inorganic m a t e r i a l s ) , 
b i o l o g i c a l ( b a t e r i a v i r u s i s and protoza) or phys ica l 
( temperature , colour , t u r b i d i t y , and suspended m a t t e r s ) , 
which venders , the p l a n t of water u n f i t for drawing or 
any other s p e c i f i c u s e . 
SOURCES OF WAIER POLLUTION 
Ihe main sources of p o l l u t i o n are as fo l lows : -
1. Domestic sewage 
2. I n d u s t r i a l wastes 
3. Agr i cu l tu ra l wastes 
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4 . Radio ac t ive m a t e r i a l s and wing wastes 
5. Natural p o l l u t i o n 
6. Populat ion growth 
7. Geology and vege t a t i on 
1) POMS STIC SEW/iGE; If domestic sewage i s n o t p roper ly 
handled a f te r i t i s produced or if the e f f l u e n t r ece ived 
a t end of sewage t rea tment p l a n t i s not of adequate 
s tandard , t he re are chances of water b o d i e s being p o l l u t e d . 
Ebroestic sewage c o n s i s t s of s p e r t water coming from r a s i n , 
bathroom, washing machine, l<itchen e t c . 
2) IMDUSTOIAL WASIES; Ihe i n d u s t r i a l wastes may ca r ry a 
number of harmful substances such as g rease and o i l , 
exp los ive , heavy meta ls , p e s t i c i d e s , h igh ly adrous 
subs tances e t c , which are l i k e l y to p o l l u t e the water 
courses v^en d ischarged i n t o i t . Ihe p r i n c i p a l types of 
i n d u s t r i e s which c o n t r i b u t e to p o l l u t i o n of r i v e r s are 
chemicals and phorma, a c t i c a l s, coal washer ies , hydro-
genera ted vege tab le o i l and soap, pulp paper, t e x t i l e s , and 
t a n n e r i e s , s t e e l m i l l s . F e r t i l i s e r o i l r e f i n e r i e s and 
va r ious other i n d u s t r i e s , 
3) AGRICULTURAL WASIES; Ihe advances made in a g r i c u l t u r a l 
a c t i v i t i e s wit±i the ex tens ive use of f e r t i l i s e r s and 
i n s e c t i c i d e s are main f a c t o r s which may cause p o l l u t i o n 
to surface water . Ihe important p o l l u t a n t s to be found in 
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surface rvinoff from a g r i c u l t u r a l a reas are sediments, 
animal wastes from process ing of raw produc t s , p l a n t 
n u t r i e n t s , p e s t i c i d e s and ine rgan ic s a l t s e t c . 
4) RADIACTIVS MATERIALS AND MINING WASIES; The d ischarge 
of r a d i o a c t i v e wastes i n t o water from i n d u s t r i e s dent ing 
wastes r a d i o a c t i v e subs tances may s e r i o u s l v p o l l u t i c 
water s . 
5) NATURAL POPULATION; Ihe n a t u r a l p o l l u t i o n a r i s e s from 
seepage of grovnd water, s t reams wash swampt dra inage 
and aqua t ic l i f e of stream and r i v e r . 
6) POPULATION GROWTH: The problem of p o l l u t i o n i s uncont-
r o l l e d growth and a c t i v i t y of human p o p u l a t i o n , 
7) GEOLOGY AND VEGETATION; Regional geology and v e g e t a t i o n 
a l so a f f ec t the water and s o i l p o l l u t i o n . The sediment 
r e s u l t i n g from so i l e ros ion i s today recognised as being 
the l a r g e s t high p o l l u t a n t , a f f ec t ing water q u a l i t y . 
TYPES OF WATER POLLUTION: All domestic, i n d u s t r i a l and 
a g r i c u l t u r e wastes a f f ec t in some way t h e normal l i f e of 
a r i v e r . The fol lowing i s the disciussion for the common 
types of p o l l u t a n t s . 
1.1 Physical p o l l u t i o n 
1.2 Qiemical p o l l u t i o n 
1.3 Sediment p o l l u t i o n 
1.4 B a c t e r i o l o g i c a l p o l l u t i o n 
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1.1 PHYSICAL POLLUTION; The water badly may be receiving 
colour from natioral or a r t i f i c i a l sources. Ihe colour i s 
due in most cases to organic dyes but there are some 
bighly coloured substances of mineral or ig in , especia l ly 
compounds of iron and cromium. Sometimes the water may 
turn black owing to formation of terrous sulphide which 
i s due to the in teract ion between two trade wastes in 
s t renns . 
Indus t r ia l wastes contain many sor t s smelling 
chemical coupouns which import c h a r a c t e r i s t i c t a s te and 
adour to water v i z . s a l t , iron, maganse, free chlor ie 
hydrogen sulphide, phenols and unsatured hydrocarbons. 
Ihe r i s e in temperature of water bodies may be due 
to discharge of heated trade from fac tor ies and n i c l s 
into i t . As the temperature of water r i s e there i s not 
only depletion of disolved oxygen by biochemical reac t ion . 
Another harmful consequences of the discharge of wars 
waste water i s that i t tends to encourage excessive growth 
of 'sewage fungas' which i s injurious to acquatic organisms. 
Ihe presence of insoluble suspended matter in water 
body due to sewager some indust r ia l wastes suspended 
matter may be mainly inorganic or mineral in character, 
preorganic or v o l a t i l e . Ihe organic matter Tiay be 
sewage eff luents , dairy wastes, coal wasteries e t c . 
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The pollut ion of water by four may prove to be 
ser ious. The presence of foam indicates expansion or 
dispersion of gas in water. The iirportant agencies 
responsible for foam formation in water are material , 
compounds, soaps and detergents, f ish give saponis e t c . 
Radicativity i s po ten t ia l ly a dangerous from of 
river pol lu t ion . The most important, there are alphabet a 
and gamma raps . 
1.2 CKEMICM. POLLUTIOH; Tlie chemical pol lut ion of water 
accuss due to the presence of inorganic chemicals or 
organic chemicals. 
(a) Inorganic Pollution: The inorganic chemical pol lut ion 
may be due to acids present in indus t r ia l wastes as f ac to r i e s 
producing DDT, high explosive fac tor ies , ba t te ry f ac to r i e s , 
e t c . The water containing acids i s harmful to the aquatic 
l i f e and i t m^-^y lend to corrosion of actal or concrete 
s t ructures , punps e t c . Ac t iv i t i es also play the same p a r t . 
Coal mines discharge substant ia l quani t ies of H^So. 
and also FcCOH)^  into streams through seepage and s a l t on 
destroy the acuactic l i f e in water bodies. 
(b) Organic Pollution; The most common form water pol lut ion 
due to organic chemicals i s due to the presence of fa t s , 
p ro tes tes , carbohydrates on other organic substances. 
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These organic chemicals get access to water bodl ies 
e i ther through sewage or through indus t r ia l waste. The 
important indust r ies contributing to such chemicals or 
drops, dys s tuffs , insec t ic ides , pes t i c ides and detergent 
e t c . 
Fats which include animal and vegetable o i l s are 
e s t e r s of the trihydrox alcohal glycowl with high fa t ty 
acids (eg palmit ic , s t ea r ic and oleic ac ids) . 
Problem are nitrogen or organic substances which 
are found in animal and vegetable kingdom and cons is t s of 
amino acids by their carboxyle and amino group. Soaps, 
waxes, r es ins are couples are highly harmful wastes. 
Oil as a form of r iver pol lut ion may come from 
barges, tankers and boats on r ive r s , or my be derived 
from indus t r ia l wastes. J-fetallurgical indus t r ies , garages, 
engineering norms etc overall effect of o i l on aquatic 
organism are (a) d i rec t l e tha l tox ic i ty (b) disruption 
of phynolcyclical or behavioral a c t i v i t i e s (c) d i rec t o i l 
coating e t c . 
Heavy oi l residues that are not degraded or deposited 
on rediments and up as for tankers or for b a l l s . For is 
a viscow disk or blank l iqu id and may f lan t on the forfate 
of waker. Syhthatic detergents to the toxic f i r s t , water, 
p lan t s and animals. Ihese are cleaning agents. 
1.3 SEDIMENT POLLUTION; Sediment may be the g rea te s t 
pollutant* In my areas i t i s chaacking the streams f i l i n g 
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i n t a k e s r e s e r v i o r s , ponds, c ana l s , dra inage , d i t h e s and 
harbours , biorying vege t a t i on and gene ra l l y c r e a t i n g a 
nui ranu t h a t i s d i f f i c u l t to renvDve. Soil e ros ion g e t s 
enhanced 5-10 t imes as a r e s u l t of a g r i c u l t u r a l deve lop-
ment and about 100 t imes due to c o n s t r u c t i o n a c t i v i t i e s . 
Bottom sediments are important sources of inorgan ic and 
organic matter in stream, f resh vvater, e s t u a n i c s and 
ocean. Ihe bottom sediments are subjec ted t o aerobic 
i . e . reducing c o n d i t i o n s . They ower go cont inuous l end ing 
and here t h r e a b i l i t y to exchangecotions with the surrounding 
aquat ic medium. Sediments and suspended p a r t i c l e s one a l so 
important r e p o s i t o r i e s for t r a c e meta l s eg. Cr, Cu, Mu, Ni, 
Co and Fin . 
BACTERIOLOGICAL POLLUTION 
Occurs due to presence of pa thogenic b a c t e r i a , 
c e r t a i n fungi, algae, pathogenic p ro to log , v i r u s e s , 
p e r u s i t i c warms e t c . There organism mul t ip ly e x c e s s i v e l y 
in water bod ies and from the view p o i n t of pub l i c h e a l t h , 
they are i n j u r i o u s and harmful. 
The important sources of b a c t e r i o l o g i c a l p o l l u t i o n 
are domestic sewage and c e r t a i n types of i n d u s t r i a l market. 
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GANG A POLLUTION; 
Ihe s a c r e d Gahga o c c u p i e s t h e t o p p o s i t i o n among 
t h e f i r s t m i g h t i n g r i v e r s of t h e vjorld. Gangs b e g i n s 
h i s j o u r n e y from a t a h e i g h t of 4 , 000 m e t e r s in Hima layas 
and meet the s a l t y w a t e r s of the Bay of Bengal by c o v e r i n g 
a d i s t a n c e of abou t 2 ,525 l < i l o m e t e r s . AH a long the 
c o u r s e , t h e r i v e r Ganga i s p o l l u t e d a t s e v e r a l p o i n t s . 
The main p o l l u t a n t s come from t h e d i s c h a r g e of domes t i c 
and i n d u s t r i a l w a s t e s . At V a r a n a s i , l a r g e amounts of 
b i o l o g i c a l and chemica l f i l t h i s added t o t he r i v e r . As 
much a s 60 m i l l i o n l i t r e s of u n t r e n t e d sewage i s dumpted 
by 6 major and 6 1 smal l d r a i n s d a i l y of t h e c i t y . 
R e c e n t l y / Government I n d i a h a s made a "Ganga Act ion 
P l a n " . I t t a s k i s t o keep t h e r i v e r c l e a n , -^ n J u n e 1935, 
t h e "Ganga p r o j e c t D i r e c t o r a t e " was e s t a b l i s h e d a s a 
wing of t h e "Department of Env i ronmen t " . % e f i r s t 
p h a s e of t h e "Action P l a n " of t h i s p r o j e c t w i th an 
e x p e n d i t u r e abou t 29 2 c r o r e s . 
PREVENTION AND CONTROL OF ViAjSR POLLUTION 
C o n t r o l of water b o d i e s and of o r g a n i s m s e r v i n g t h e 
p u r p o s e of water p r o t e c t i o n shou ld g e t r e i n f o r c e d and 
c a r r i e d o u t by a l l a v a i l a b l e means i n c l u d i n g e n f o r c e m e n t 
under t he p r o v i s i o n s l a i d down in water ( p r e v e n t i o n and 
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control of pollution) Act, 1974 and the environmental 
(protection) Act, 1956. The various ways/techniques 
suggested for prevention and control of water pol lu t ion 
are briefed as follows: _ 
1. S tabi l iza t ion of Ecosystem: I t i s the most r e l i ab l e way 
to control water pollut ion which involves reduction of 
biomas, reanping of nu t r i en t s and aerotion, various 
physical and biological methods are followed to res to re 
species d ivers i f ica t ion and ecobalance in water body 
to prevent pol lu t ion . 
2. Reut i l i sa t ion and recuping of waste.- Various kinds of 
wastes l ike oaper pulp, municipal and indus t r ia l e f f luents , 
sewage and thermal po l lu tan t s can be recycled to advantage 
for example urban waste could be recycled to generate 
cheaper fuel gas and e l e c t r i c i t y . 
3. Removal of po l lu tan ts ; The various physiochemical 
technique used to removal of chemical and biological or 
radio-biological po l lu tan ts have been absorption, 
e l ec t rod ia lys i s , ion exchange and reverse asmonis. 
Techniques introduced by CSIR for control 1 of water 
pol lut ion have been successfully used for removal and 
refuse of po l lu t an t s . From indus t r ia l e f f luen t s . 
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LAND/SOIL POLLUTION; 
Land and s o i l are very e s s e n t i a l d i r e c t l y or 
i n d i r e c t l y for surv iva l sn6 maintenance of v a r i o u s 
b i o l o g i c a l species inc lud ing man. All p l a n t s and animals 
depends upon i t , 
"Any substance t h a t reduces the p r o d u c t i v i t y of 
so i l i s known as s o i l p o l l u t a n t s " . 
Ihe land d i l u t i o n has been mainly caxised by so l id 
waste and chemicals one of major p o l l u t i o n problems of 
l a rge ones ' has been the d i sposa l of so l i d waste m a t e r i a l s 
inc luding farm and animal manure, crop r e s i d u e s ( a g r i c u l -
t u r a l was tes) , i n d u s t r i a l wastes l i k e chemical , f l y 
In f o r e s t ecosystem, these chemical p o l l u t a n t s 
may be able t o i n h i b i t p r o c e s s e s of s o i l formation, and 
reduce the capac i ty of f o r e s t to maintain f e r t i l i t y of 
the s o i l . 
MAIN LAND PQLLUTANTS; 
(a) The major amount of s o l i d rxJobish has been provided 
by our households in the form of domestic wastes . Some 
common examples include g r o c o r i e s , food sc raps , 
vege tab le remain, packing m a t e r i a l s pa'-^er, reramants of 
used coal fir. 
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(b) I-lodern agriculture i s mainly responsible for 
pol l ing soi l through the non-judicious use of chemical 
f e r t i l i z e r s , herbicides, insec t ic ides and furaigrants. 
Pollution caused by pes t i c ides has been among the g rea t e s t 
causes of concern in the f i e ld of agr icu l tu ra l po l lu t ion . 
(c) Areas surrounding smelling and mining complexes 
are generally soi led by metals l ike cadium, zinc, lead, 
copper, assenic and viewed. Ihese act as phytoxic even 
in small quanti ty. 
(d) The main source of land pollut ion have been the 
industry l ike pulp and papermills . Oil r e f i ne r i e s , power 
and heating plants , chemical and f e r t i l i s e r manufactures 
iron and s teel p lants and so on. 
A3RICULTUR;^  POLLUTION: I t i s par t of so i l po l lu t ion . Very 
broadly, agr icul tura l pol lut ion i s caused of refuse of any 
form from agr icul tura l operations of any kind. 
Agriculture refuse generally includes the following 
types of waste. 
i) Slaughter house wastes. 
i i ) F e r t i l i s e r run off from crop kind. 
i i i ) Harvest wastes 
iv) Pest ic ides tha t escape in atmosphere or into the 
water supply. Sal t and s i l t drained from i r r i ga t ed land, 
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v) Or eroded l and . AjLc and water p o l l u t i o n has a f f e c t e d 
agr icul tx i re adverse ly , 
PREVENTION AND COMIROL OF LmD POLLUTION 
Ihe I n d u s t r i e s should i n s t a l l c o l e c t o r s t o remove 
the p a r t i c u l a t e from the chimneys. Appropriate methods 
have to founded out t o dispose off the use^ the o ther 
types of p o l l u t a n t s . Ihe garbage shows not burden in 
open, b u t can be used to produce every as well as f i l l e r 
for cement, b r i c k s , a shpa l t , pav ings , 
Ihe san i fa ry "iand f i l l has been regarded as a 
b e t t e r remedy for l a r g e o b j e c t s because i t cacks 
i nexpe ra t i ve b iodegrada t ion of such t r a s h without causing 
much p o l l u t i o n , d iverse e t c . Animal r e fuse and a g r i c u l t u r a l 
waste can f ind use a manure. Ihey can be asked for the 
product ion of b iogas t h a t i t turn can be used t o genera l 
e l e c t r i c i t y . 
Ind ia i s opera t ing a p i l o t p r o j e c t t o e x t r a c t 
combustible gas and the re by e l e c t r i c i t y from a garbage 
dump when the Delhi Chergy Development Agency under the 
auspic ious of the Department of Non-Conventional charged 
sources of the government of Ind ia thought of tapping 
the sav i tang low f i l l a t Timarpur in Delhi in 1986, 
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Ihe Department of Non-Conventional charge sources 
has commissioned another p i l o t p r o j e c t vjhere advanced 
technology has been t i e d to dispose of miinicipal s o l i d 
waste by i n c i n e r a t o r . 
Making b iogas from the garbage wi l l a l so decrease 
land p o l l u t i o n to unappreciable e x t e n t . 
The USA s c i e n t i s t are able t o convert o rgan ic 
!waste such as rubb l i sh , wood, r a g s and even cow mature 
i n t o c lean high energy o i l ga s . This p r o c e s s i s c a l l e d 
p y r o l y s i s . 
3y following another method they are able to c o v e r t 
manure i n t o a p i p e l i n e gas by t rea tment with hydrogen a t 
high tempera ture . Ihus, we can r e a l i s e t h a t t h e r e has 
been no waste in the na tu re which cannot be r e j e c t e d and 
pu t to use for our da i ly b e n e f i t . 
4 . I-yj^ INE POLLUTION: 
Ihe i n t e r n a t i o n a l oceanogrsphic commission (IOC) 
for the lonited n a t i o n s educa t iona l and s c i e n t i f i c commi-
ssion (UNESCO) def ines Marine p o l l u t i o n as " In t roduc t ion 
by man, d i r e c t l y or i n d i r e c t l y , or subs tances i n t o the 
Marine environment r e s u l t i n g such d e t e r i o u s e f f e c t as 
harm to l i v i n g r e sou rces hazards t o human h e a l t h or 
h indrance to Marine a c t i v i t i e s and r educ t ion of a m e n t i t i e s " . 
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Ihe connotation of the ouanographers i s that 
unless man introduces the pol lutant , there i s no 
po l lu t ion . Apparently the inference i s tha t 16 pol lu t ion 
i s man caused i t can be non-cured. 
Nearly 71% of the ear ths surface i s covered by 
ocean, which together comprises a to t a l of approximately 
1.37 X 10 l i t r e s , weighing about 140 x 10 metric 
or long fans. Ihis i s tremendous amount of vjater and 
consequently for many years the oceans are regarded an 
ideal place to dump a l l of main wastes. 
There following common po l lu tan t s associated with 
the Marine environment have been given. 
1. PATHOLOGENS; Ihe pathogens materials are the l iv ing 
organism tha t can produce sickness or biological unbalance 
in e i ther p lants or animals within the area i t s e l f or in 
human who ei ther cover into count with oceanic waters 
or ea t the organism caught in the water, 
2. SSDII^HTS; Sediments are always present to some extent 
in the Marine environment. These sediments have a 
marked effect on plant growth because they block out a 
large portion of the l i g h t normally reaching greater 
depths. Sediments are deposited on the bottom they will 
cover up bottom dwelling organisms. 
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3. SOLID WASTE: The so l i d waste most f r equen t ly Marine 
clumped i s sludge mate r i a l l e f t over as a by p roduc t from 
domestic sewage t r e a t m e n t . If the product d ischarged 
a t sea con ta in m a t e r i a l s which may be l eached i n t o the 
oceanic environment. 
4 . EXCESS HEAT; Excess hea t i f added to the marine 
environment a l t e r s antoient cond i t i ons , and these changes 
may be de te r imenta l so the organism p r e s e n t . 
5. FRESH VJAIER Mm BRINE; Ihe i n t r o d u c t i o n me in to 
the marine environment i s s imi l a r in i t s e f f e c t t o t h a t 
f resh water except in the oppos i te d i r e c t i o n . 
6 . TOXICS; Toxic inorganic have been m a t e r i a l s commonly 
used in indus t ry , many of them are r e l a t i v e l y harrriless; 
however, in l a rge r q u a n t i t i e s they very be qu i t e 
d e s t r u c t i v e . Ihe most d i s t u r b i n g t o x i c o rgan ics have 
been the p e s t i c i d e s such as DDI. Although pet roleum 
may be c l a s s ed as a tox ic o rgan i se r i s a n a t u r a l l y 
occxaring ma te r i a l and i s b iograadeab le given enough 
t ime, 
SOURCES OF MARINE POLLUTION: Now t h a t the p o l l u t a n t s are 
de l i nea t ed and descr ibed very b r i e f l y . We wi l l concern 
ou r se lves with the a c t i v i t i e s involved in the product ion 
of these p o l l u t a n t s in an at tempt to pin p o i n t the 
source of the problem. Let us d i s c u s s are one by one -
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1, Marine Commerce; Marine commerce i s deeply involved 
with ships, ships require a dee enough water environment, 
Another aspect of ship problem has been o i l . Wheather 
these ships has been transfering o i l or using i t fuel 
and unbricanon, there alvjays seems to l o s t the sea. 
2, Industry: ^bst indust r ies require theore of hea te r . 
This water has e i ther heater source chemical added to i t 
before being discharged in to environment. 
E lec t r ica l power of gen©ration i s responsible 
for weste heat and cer ta in ly t h i s one of the by products 
of producing e l ec t r i c a l power whether I t be from the 
burning of foss i l or nuclear fuel . 
3, Sewage treatment system; Ihe process t r ea t i ng human 
waste products has been quite successful in renewing 
suspended materials and pathogens, but i t has been 
extremely d i f f i cu l t to ex t rac t a l l of nitrogen and 
photphorus compounds. Sewage treatment f a c i l i t i e s 
eff luent i s having responsibly high amounts of these 
nu t r i en t s which push plant towards uncontrolled growth 
with most large urban areas disposal of the so l id 
residue from sewage treatment p lan ts has been a so l id 
waste disposal problem of the f i r s t magnitude. 
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4 . Agr i cu l t u r a l sour c e s s ; The l a r g e s t s i n g l e c l a s s of 
non-Indus t r i a l p o l l u t e r s are farms, ^ r i c u l t u r a l p o l l u t a n t 
have been commercial f e r t i l i z e r s , animal wastes , p e s t i c i d e s , 
herb i s ides , and sediments . 
SFFSCTS OF :LARINB POLLUTION 
There have been t h r e e ba s i c types of p o l l u t a n t s ; 
pa thogenic , the a e s t h e t i c and the ecoworphic. 
Pathogenic p o l l u t a n t s have been those vftiich cause 
d i s e a s e . I h i s d i sease may be f a t a l i f the p o l l u t a n t i s a 
l e t h a l poison . Aes the t ic p o l l u t a n t s have been those 
p o l l u t a n t s causing a change in the environment d i s p l e a s i n g 
t o eye, ear or nose of man. 
1. Acute e f f e c t s ; The pathogenic p o l l u t a n t s have been 
obviously the most impor tant . The acute e f f e c t s have been 
e a s i e s t t o determine because the short t i rae between 
admin i s t r a t ion and a f f l i c t i o n . Ihe e a s i e s t way of measuring 
acute has been by feeding the p o l l u t a n t in ques t ion to 
pos t organism, 
2, Chronic effetStiSt There appears to be a dose s i ze for 
each pathogen belov; which the p o l l u t a n t does not have any 
e f f e c t . Chronic e f f e c t s are the most d i f f i c u l t t o measure 
because of the time involved. 
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3 . Synergism; Anotiier complicat ion in the examination 
and q u a n t i f i c a t i o n of pa thogenic p o l l u t a n t s h a s been 
the phonomenon of synergism, ^ s y n e r g i s t i c e f f e c t t akes 
p lace when the contoined e f f e c t of two or more m a t e r i a l s 
ac t ing toge ther has been g r e a t e r than would be expected 
from the simple some of t h e ind iv idua l e f f e c t . Ttemperature 
for example very s t rong s y n e r g i s t i c parameter , 
Ihe t o x i c e f f e c t of v a r i o u s n i t r ogen compounds 
have been '.iiell known b u t f e r t i l i s e r s and o ther n u t r i e n t s 
washed i n t o the sea poses a non tox ic e f f e c t i o n marine 
wate rs . 
CONIROL OF MARraS POLLUTION 
Ihe most obvious con t ro l s t r a t e g y t h a t can be used 
has been to somehow or other completely p reven t the 
i n t r o d u c t i o n of p o l l u t a n t i n to the environment. Le t us 
a few major sources of p o l l u t a n t s and some p o s s i b l e 
methods of con t ro l in these p a r t i c u l a r c a s e s . 
Dredging; Maintenance dredging, t h a t i s dredging r e q u i r e d 
t o maintain p a r t i c u l a r depth, adds sedimental to the 
water column, ^^en water l eve l r i o s and with the 
cont inued p rocess of depos i t ion of ma te r i a l eroded from 
higher r eaches of the water ^ e d . 
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The most obvious s o l u t i o n to problem of maintenance 
c3redging bas been cu t off the dediment supply t o the a reas 
vjhere sedimentat ion has been a major problems. 
For p reven t ing the accumulation of sedimehts in 
undes i rab le areas has been a change the n a t u r a l c i r c u l a t i o n 
p a t t e r n so t h a t sediments ge t depos i t ed in on or where 
they do no damage. 
Another method to be considered in decreas ing the 
amount of suspended sediments has been t h a t involved in 
c o n t r o l l i n g the numbers and ts'pes or water c r a f t allowed 
in p a r t i c u l a r a r e a s . 
5. THERMAL POLLUTION 
Thermal p o l l u t i o n may be defined on the ou tpu t of 
hea t by popula t ion and indus t ry , such t h a t the n a t u r a l 
temperature of water i s inc reased . Various i n d u s t r i a l 
p r o c e s s e r may u t i l i z e of water f o r : c o o l i n g and r e s u l t a n t 
Warmed-water i s often d ischarged i n t o stream or l a k e s . 
Coa l -o i l f i c e d g e n e r a t o r s and atomic energy, p l a n t , 
produce l a r g e amounts of viaste h ea t which g e t s c a r r i d 
away as ho t water and cause thermal p o l l u t i o n or ca le 
f a c t i o n . 
Thermal p o l l u t i o n produces d i s t r i c t changes in 
aqua t ic b i o t a . A body of water a t SO-SS^C i s e s s e n t i a l l y 
32 
a b i o l o g i c a l l y d e s e r t and may game f i s h r e q u i r e 
tempera tures of / Wc for successful r e p r o d u c t i o n . 
As the r a t e of exchange of s a l t s in o r g a n i s a t i o n s 
i nc r ea se s , any t ox in s would be l i a b l e t o e x e r t g r e a t e r 
e f f e c t s and temperature f l u c t u a t i o n s ai'e l i k e l y to 
a f f e c t organism. Thermal p o l l u t i o n thus can e x e r t a 
d i s r u p t i v e e f f e c t on equa t i c ecosystem. 
SOU!lCES OF TOERHAL POLLUTION 
E l e c t r i c u t i l i t i e s c o n s t i t u t e the major source of 
the thermal p o l l u t i o n of r i v e r and l a k e s . Ihey a l so send 
hea t i n to the atmosphere as do most manufacturing 
o p e r a t i o n s and dense, urban communities. 
The major con t r i bu to r to thermal p o l l u t i o n i s 
power i n d u s t r y . Nuclear i n s t a l l a t i o n s produce more thermal 
p o l l u t i o n as they are l e s s thermal ly e f f i c i e n t , and cool ing 
water i s u sua l ly r e t u r n e d to i t s source a f t e r a temperature 
inc rease of 6-9°C, 
A nuclear p l a n t , gene ra l l y l e s s e f f i c i e n t than 
o t h e r s and having more waste hea t would r e q u i r e about 
ga l louf k i l l o matt hour under comparable ope ra t ing 
c i rcumstances . 
A cool ing water has been another way of sending 
waste h e a t in to the atmosphere. 
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EFFSCIS OF THERMAL POLLUiqiON; 
Ihermal p o l l u t i o n a lone p o s e s no d i r e c t h e a l t h r i v e r 
t o p e o p l e , where t h e r m a l p o l l u t i o n r a i s e s t e m p e r a t u r e of 
i x e s s or l a k e s , v.^ater q u a l i t y and aquane l i f e a r e 
a f f e c t e d , numerous e f f e c t s of t e m p e r a t u r e on l i v i n g 
o rgan i sms have been r e p o r t e d i n the b i o l o g i c a l f l u c t u a t i o n 
t h a t oiScur over and above the s e a s o n a l v a r i a t i o n s and 
t h e s e a r e g e n e r a l l y r e f l e c t e d in t h e growth and nurni^ers 
of a q u a t i c o r g a n i s m s . I t T-ay be u n d e s i r a b l e b e c a u s e 
X'jarming water r e d u c e s i t s a i r s a t u r a t i o n v a l u e , i t s 
c a p a c i t y t o d i s o l v e oxygen, which may have t h e f i f t h 
a re r e q u i r e m e n t i s t h a t t h e i r d i s c h a r g e d t o a r i v e r 
shou ld n o t e x c e e d 2 5 ' c . 
Ihermal p o l l u t i o n e l i m i n a t e s or g r e a t l y r e d u c e s 
t h e p e r i p l y t o n where i t does n o t n i l l a r e l i f e , 
A s u f f i c i e n t l o s s of oxygen w i l l r e s u l t in a n e r o b i c 
c o n d i t i o n . Sewage fungus founds f r e q u e n t l y i n p o l l u t e d 
r i v e r s grow r a p i d l y in warmed w a t e r , 
The i n c r e a s e in water t e m p e r a t u r e may have 
d e l e t e r i o u s e f f e c t s on t h e l o c a l fauna and f l o r a by 
d e c r e a s i n g t h e c o n c e n t r a t i o n d i s s o l v e d ox^/gen which i n 
t u r n i n c r e a s e t h e i r s u c c e p t i b i l i t y t o o t h e r p o l l u t a n t s . 
In an u n p o l l u t e d s t r e a m s , d i a tom ground b e s t a t 
18 t o 20*c; a l g a l a t 35 t o 40*0 . Ihermal d i s c h a r g e t o 
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water way mythus favour the growth of b lue green a lgae , 
with r e s u l t i n g damage to t h e ecosystem. 
Higher temperature a l s o inf luence the phys i ca l 
and chemical p r o p e r t i e s of water . The dens i ty of water 
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has been a maximum of 100000 g/cm a t 4°c and then decrease 
s l i g h t l y a t higher t empera ture . 
PREVENTION OF IHERMAL POLLUTION 
The problem of thermal p o l l u t i o n can be a l l e v i a t e d 
by using a r t i f i c i a l cool ing l akes and ponds and cooking 
towers . 
1. Ar t i f i c i a l lakes or cooling ponds; Heated eff luent i s 
allowed to discharge into the lakes shallow end 1 or 2 
meters deep, and water for cooling purposes i s dravm 
from beneath the surface at the other end of lake which 
may IJM deep. 
2. Cooling towars; are able to t ransfer heat from cooling 
water to the atmospheric generally through evaporation 
of water. Evaporating cooling to wars are mainly two 
types - (1) Material draft towares (2) Fiechanical draf t 
cooling towers. 
3. Improved Elec t r i c generating p lan ts ; Ths^rraal pol lut ion 
could be d ras t i ca l ly reduced by di rec t conversion of the 
heat into e l e c t r i c i t y . The thermal efficiency of fusion, 
r eac te r s might approach 99%. I t combined with an e f f i c i en t 
thermal e l e c t r i c p lan t . 
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6 . SNVIRONMENTM. RADIATION POLLUTION 
Radia t ion i s s p e c i a l type of phys ica l phenomenon 
in which emergy t r a v e l s through space. The r a d i o a c t i v e 
have a d i r e c t impact on the l i v i n g systems was f i r s t 
shown by Roentgar. He in te rposed h i s wifes hand between 
a vacuum tube and f l u r r e g e n t screen and saw the bones . 
Later on, Becquerel bu rn t himself with a n a t u r a l r a d i o -
ac t i ve substance radium. Subsequent by P. Curie and 
H. Currie s-.cceeded in e x t r a c t i n g and pu r i fy ing redium 
and they a lso slowed i t s b i o l o g i c a l i m p l i c a t i o n s . 
Radiact ion are produced by the spontaneous 
emiss ions of p ro tons (X^por t i c l e s ) , e l e c t r o n s (B-pa r t i c l e s ) 
and gammarays ( shor t wave e l e c t r o magnetic waves) by the 
f i s s i o n of atomic nucler of source elements l i k e 
radium, uranium, thorium, radon, potassium and carbon 
sun i s the main source of spectrum of r a d i a t i o n s such 
as radiowaves, in f ra red , uv- rays , x - rays , cosmic r a y s , 
e t c . Thus environmental r a d i a t i o n are two types -
i , n a t u r a l 
i i . manmade 
Manmade source of r a d i a t i o n s inc lude raining and 
r e f i n i n g and plutonium and thorium. Product ion and 
e;<plosion of nuclear v^apons; nuclear weapons; nuclear 
power p l a n t s and f u e l s ; p r epa ra t ion of r a d i o a c t i v e , 
botopes e t c . Radiat ion can a l s o be broad ly c a t e g o r i s e d 
i n t o two groups . 
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i) non- ion i s ing such as UV-rays t h a t do no t 
p e n e t r a t e deep i n t o the body t i s s u e s ? and 
i i ) i on iz ing such as x- rays , x - rays , B-rays , 
p ro tons , hec t rons , neu t rons , e t c , t h a t 
p e n e t r a t e deep i n t o the body t i s s u e s . 
EFFECTS OF RADIATION ON LIVING SYSIEMS; 
1. Non-ionizing r a d i a t i o n may be l e t h a l to micro 
organism, but are capable of i n ju r ing the s u p e r f i c i a l 
t i s s u e s only of higher p l a n t s and animals . 
2. Rad ia t ions induce mutat ious and branK i n t o 
cbromotomies p a r t i c u l a r l y a t the times of c e l l d i v i s i o n , 
3 . Radia t ion damage v a r i o u s t i s s u e s of t h e animal 
body l i k e e p i t h e t i c a l , l i v i n g s of skin and i n t e s t i n e , 
blood farming c e l l s in bone Marrow, r ep roduc t ive 
c e l l s e t c . Immediate e f f e c t of r a d i a t i o n s are nausea, 
nominating e t c . Excessive use of x-rays cause death 
of the t i s s u e s . 
4 . In p l a n t s chromosomal abe r r a t i ons are induced 
by muta t ions . This no t only b r i n g s about morphological 
de fo rmi t i e s b u t a l so r ep roduc t ive malfunct ioning l ead ing 
t o s t e s i l i t y . Di f fe ren t dozes of r a d i a t i o n s have d i f f e r e n t 
e f f e c t s on d i f f e r en t p l a n t s for exartple corn p l a n t s can 
t o l e r a t e a dose of 3,000 sads bu t show reduced y i e l d s , 
young p ine t r e e s are destroyed with a dosage of 500 rads* 
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onion plants can r e s i s t upto 25,000 rads . In general 
seeds are more r e s i s t a n t to r ad ia t ions . 
Radioactive Waste; Vfaste from atomic power p lan t s come in 
form of soent fuels or uranium and plutonium. According 
to a report these can remain toxic to human beings even 
up t i l 200,000 years . Radioactive ladine can cause cancer 
of thyroid glands. 
1h© atomic explotion by the a l l i ed forces of USA 
on the two c i t i e s of Japan- Hiroshima and Magasaki in 
194 5 during vjorld war I I had caused have and ruined these 
c i t i e s . This explosion k i l l e d a l l the innocent people 
and plants and animals. Recently by An led Forces of USA 
also dropped borrb and miesi les on Iraq *ihd-'killed many 
people and p lants and animals. 
Radioactive control; If we could enclose a radioact ive 
material inside Source sor t of a y ie ld container i t may 
cause an external radiat ion hazard to personal worming 
| n i t s v i c in i t y , ^n the other hand, when radioact ive 
material i s not enclosed in any may i t cons t i tu te a 
radiat ion hazard. 
The hazard gets controlled by l imi t ing the airborne 
concentration and the level of surface contamination. 
Ihere are .fhree basic pr inc ip le can be applied for 
control of radioact ive contamination;-
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( i) ?>inimize as for as p o s s i b l e the amount of a c t i v i t y 
be ing handled. 
(11) Contain r a d i o a c t i v e m a t e r i a l , normally a t l e a s t two 
l e v e l s of contaminant have been orovided . 
( i l l ) •Follo'.'^  the c o r r e c t procedures , conrsldering p r o t e c t i v e 
c l o t h i n g washing and monitor ing f a c i l i t i e s e t c . 
HOISE POLLUTION: 
I'-bdern technology has cr-^ated many environmental 
p o l l u t a n t s which noise i s an immediate and I d e n t i f i a b l e 
example. 
Noise defined as "unwanted sound" which means t h a t 
human be ings , the r e c e l p i e n t s of the sound, a re the 
u l t i m a t e judge of what is a noisy sound and what i s no t , 
Sound being produced by b l a r i n g of hours , booming of 
j e t p l anes , over crowding the s t r e s s e t c . Ihe i n t e n s i t y 
i s measured Indec ib le s (db) . I t i s e s t ima ted t h a t 
i n t e n s i f y of sound a t the time of j e t p lan take off 
i s 120 db; and in b ig c i t i e s cors and t rucks are 
cont inuous ly p ly ing i s go db. To human be ing , the 
bearab le l i m i t of noise I s about 140 db. 
According t o a r e p o r t If a man s t ays for long 
pe r iods cont inuously In a fond I n t e n s i t y of about 8 5 db, 
h i s power of hear ing i s a f fec ted . I t can a l s o cause 
damage to h e a r t , inc rease blood c h o l e s t e r o l l e v e l s and 
r a i s e blood p r e s s u r e . 
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Noise increase the s u c e p t i b i l i t y of animals t o 
v i r a l d i sease t h a t may r e s u l t in the formation of 
concerous turrours. I t a l so a f f e c t s developing enbroys 
in moters u t e r u s . 
COKTOOL OF NOISE POLLUTION 
1. Trees absorb a good deal of sound v ib ra t ions and 
thus reduce the menace of noise pol lu t ion . Thus p lan ta t ion 
of t rees on the sides of roads, establishment of poses 
and st ick for '-sts help reducing noise po l lu t ion . 
2. Making the roonis sound proofs in urban areas 
help in reducing the noise. 
3. Noise pollut ion can be control led by using l e s s 
sound producing instruments. 
4 . An organ iza t ion named " c i t i z e n s for Quieter c i t y " 
(CCRC) has comp up in USA t h a t advocates t h a t env i ron -
ment should be p r o t e c t e d aga ins t imwanted v o i s e . In 
advanced c o u n t r i e s people ab ib le by no i se p o l l u t r a t e s . 
SUGGESTIONS 
One should have aware of the f a c t the main cause 
of p o l l u t i o n i s human c a r e l e s s n e s s . Man should be aware 
of v a r i o u s p o l l u t i o n problem and must tr'y to minimi:se 
them by proper and s c i e n t i f i c p lann ing . If, these 
e f f o r t are made, then i t would no t be d i f f i c u l t to 
check the ever inc reas ing problem of p o l l u t i o n . Following 
some sugges t ions t h a t wi l l help to minimize p o l l u t i o n . 
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1. People should educated at a l l levels to use environmental 
resoiurces judiciously and not to pol lu te the environment. 
2. Both central and s t a t e government should impose 
l eg i s l a t ion to prevent pol lu t ion . Ihus ru les must be 
framed at national and in:ternational l eve l s . Heavy pena l t i e s 
should be imposed on defaul ters . 
3. The quality of railway engines should be improved. 
Steam engines should be replaced by e l e c t r i c engines. 
This would considerably reduce the emission of carbon 
mono oxide, 
4. Ihe chimneys of indus t r ies should be placed at more 
heights than they are a t present . 
5. Ihere should be proper plan for sewer disposals and 
recovery of sewer water for drinking purposes. 
6. Domestic and indust r ia l gorbage should be profi tably 
u t i l i z e d . Compot p i t s and ins t a l l a t ion of"gobar-gas p lan t" 
in rura l areas win help solving such problems. 
7. Atomic pox^er should be developed and u t i l i z e d for 
peaceful purposes. For t h i s atomic reac tors should be 
developed. 
8. Nuclear t e s t should not conducted in water. 
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9. Forest and forest wealth should be maintained 
properly vegetation checl<s pol lut ion to very grea t 
extent . Green b e l t in big c i t i e s should be l e f t . 
10, Establishment of ful ly equipped labora tor ies for 
carrying our research or the e f fec ts of pol lu t ion on 
man and biosphere. 
PART-TWO 
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POLLUTION ENVIRONI-IENTAL, SULPHUR DIOXIDE^ LEAF, ADSORPTION 
1, HOVE (LV(JA Yan) and o t h e r s . A study of the adsorp t ion of 
NH3 and SO2 on lea f s u r f a c e s . Atmns Environ. 23, 7y 
1989; 1479-86. 
The adsorpt ion of Nf^  and SO2 on the e x t e r n a l 
l ea f su r face of bean (phaseolus v u l g a r i s L) and po la r 
(populus euraraerical) s t u d i e d . The adsorbed q u a n t i t i e s 
inc reased brought with i n c r e a s i n g a i r humid i ty . The 
adsorbed q u a n t i t i e s of NH^  at a s p e c i f i c a i r humidity 
appeared t o be p r o p o r t i o n a l t o NH^  c o n c e n t r a t i o n . 
- , DEPOSITION, ACIDIC AMDNIUM, VEGETATION, GRASS 
2. HEU (GW) . and o t h e r s . Capture of atmospheric amonium by 
g r a s s l ands canop ies . Science.239, 4841; 1988, Feb; 
464-76 5. 
Air p o l l u t i o n i s a cause of d e c l i n e spec i e s 
through v a l i d i f i c a t i o n of the h a b i t . But the d a t a 
sugges t s t h a t d e c l i n e i s due t o e u t r o p h i c a t i o n than 
a u d i f i c a t i o n . Eut rophica t ion l a r g e l y r e s u l t s from 
atmospheric anouxing depos i t i on on v e g e t a t i o n of i t s 
canopy s t r u c t u r e . These q u a n t i t i e s are d s u f f i c i e n t t o 
i n i t i a t e changes in the competat ive r e l a t i o n s among 
p l a n t s p e c i e s . 
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- , - , - , ECOSYSTEM DAMAGE 
3 , 'WOOHEN ( S J ) . Environmental e f f e c t s of a i r p o l l u t i o n in 
B r i t a i n . J Appl Ecol. 26, 3; 1989, Dec; 749-761. 
In B r i t a i n Ecological damage by a i r p o l l u t a n t s 
h a s been reduced in a reas c lo se t o emission sources 
but has inc reased in remote r u r a l a r e a s . Air p o l l u t i o n 
has caused f resh water a c i d i f i c a t i o n in B r i t a i n with 
amsecutive damage t o f l o r a and fauna. Omissions of NU2 
and NH^  are r e s u l t i n g in high r a t e s of n i t r ogen 
depos i t i on , which i s a f fec t ing n a t u r a l v e g e t a t i o n 
communities. 
- , - , - , FOG, PLANTS FLOWERING 
4 , ASHEMDEN (TVJ) and RAFAREL (CR) . Exposure of two uplands 
p l a n t spec ie s to ac id i c fogs . Sivi ron p o l l n . 74; 1991, 
March; 217-225. 
Descr ibes for exposing l a r g e number of p l a n t s 
t o a c id i c fogs . In r e cen t y e a r s infux of p o t e n t i a l l y 
damaging l e v e l s of p o l l u t a n t s in r a i n may s u b s t a n t i a l l y 
i n c r e a s e i t s a c i d i t y . The e f f ec t of wet acid depos i t i on 
on vege t a t i on are not well def ined . P l a n t s of poaa lp ina L 
and Epitobium bruncescenes are propagated from 
m a t e r i a l c o l l e c t e d i n t h e snowdonia, Northwales and 
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exposed t o fog t r e a t m e n t s at pH na lues of 2 .5 , 3 .5 , 
4 . 5 and 5.6. AEter 21 weeks t h e r e i s i n c r e a s i n g in 
f lowering and g r e a t e r dry weight for p l a n t s for 
E. brunnesvenes exposed t o t h e pH 2 . 5 . Fogin conpojsition 
with o ther t r e a t m e n t . 
- , - , - , FOREST DAMAGE 
5. PITSLKA (LF) and RAiTNAL (DJ) . Fores t d e c l i n e and ac id i c 
d e p o s i t i o n . Ecology. 70, 1; 1989; Feb; 2-10. 
Authors mentions t h e alarming cond i t ion of e n v i r -
onmental p o l l u t i o n due t o ac id i c d e p o s i t i o n . Th i s curticle 
i s t o review the cxirrent f o r e s t dec l ine phenomenon b r i e f l y 
and t o d i s c u s s c e n t r a l a spec t s of t he r e s e a r c h e f f o r t 
and s c i e n t i f i c deba t e . 
- , - , - / - , SOIL pH 
6 . GRERUP-FALKENGREEN(U) . Changes in pH of f o r e s t s o i l i n 
southern sweden. Environ P o l l u t . 43, 2; 1987; 79-90. 
Changes in pH in 22 f o r e s t s o i l s were examined. 
Soil pH had, on t h e whole, dec l ined , and acid depos i t i on 
i s probably a main c o n t r i b u t o r . Podsols had l a r g e s t 
pH dec reases in deeper ho r i zons and grey brown t o i l 
i n upper p r o f i t . 
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- , - , - , FRUIT DAM^E 
7, COX (RM) . Sensi t iv i ty of forest plant reproc3uction to 
long range transported air po l lu tan t s : The effect of 
wet deposited acidity and copper on reproduction of 
populun tremuloides. New Phytol. 110, 1; 1988, Sep; 
33-38. 
The experiment used with inflorescence of a 
wind-pollinated tree,populus tremulotides Hiches are 
reported here . The effect of simulated ra in at the time 
of pol l ina t ion was shown to increase f r u i t abortion 
s igni f icant ly , 
- , - , - , PLANT, CROP 
8. MOSKOWlTZ (PD) and o the r s . An analysis of damage to U. S 
soy bean y ie lds from 1982 acid deposition l e v e l s . Risk 
Snai l . 1, 3; 1987, Sep; 371-388. 
Following responses are shown an experimenting 
jeevan soybean v a r i e t i e s on four different places in 
U.S. for a period of one to 3 years . The U.S. soybean 
production increase by 3.2 million bushels with a 10% 
reduction in 1982 hydrogen ion concentration l eve l s in 
a l l countr ies . 
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-#-,-# SOIL 
9. KUYLENSTIERNA (JCI) and CHPDmCK (MJ) . Increase in soi l 
acidi ty in north-west wales between 19 57 and 1990. AMBIO. 
20, 3; 1991, May; 118-119. 
Here the evidence i s presented tha t suggests 
ac idi f ica t ion has occured also in one part of Br i t a in . 
During the so i l invest igat ion occur in a par t of Bri ta in 
having one of highest recorded r a t e s of west deposition 
of acidifying substances and most sensi t ive ecosystems. 
The extent of acidif icat ion appears to be broadly 
increasely re la ted to the so i l acidi ty value of the 
i n i t i a l determination. I t suggests tha t i ndus t r i a l 
a c t i v i t i e s have been a substant ial factor in causing 
the increased ac id i f ica t ion . 
- , - , - , VEGETATION 
10. EVANS (LS) and RAD (DN) . Effect of acidic deposition on 
vegetation: State of science. Perspectives in 
Environmental Botanv. 2; 1988, June; 73-119. 
Acidity in precepi ta t ion, at ambient l eve l s , 
i s having dele tar ious ef fec ts upon t e r r i s t r i a l vegetation, 
This statement i s mostly derived from data of crops 
grown under f ie ld condit ions. Plant response to acidic 
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r a i n grown under such cond i t ion d i f f e r from response 
under f i e l d c o n d i t i o n s da ta from c o n t r o l l e d env i ron-
ments may only po in t t o mechanise. 
- , - , CADMIUM, GENOTYPE VARIATIONS 
11. CLARKE (BB) and BRENNAJUE) . D i f f e r e n t i a l cadmium 
accumulation and p h y t o t o x i c i t y in s ix teen tobacco 
c u l t i v a r s . J Air Waste ^anaqe Assoc. 39/ 10; 1989, Oct; 
1319-1322. 
A green house exerpiment was conducted t o de termine 
t h e e f fec t of p l a n t genotype on Cadmium accumulation and 
p h y t o x i c i t y in tobacco . The concen t r a t i on of Cd 
accumulated in t h e t i s s u e s v a r i e s with p l a n t genotype 
and l e v e l of Cd t r e a t m e n t . 
- , - , BUST, PLANTS 
l 2 , PRASAD (MSV) and INAT^ DAR (JA) . Effect of cement k i r i n 
dust p o l l u t i o n on black gram (vigna mungo) . Proc Indian 
Acad Sc i . (Plant Sc i ) , 100, 6; 1990; 43 5-443. 
Effect of cement Kiln dust p o l l u t i o n on black 
gram (Vigna Mungo) has been s tudied by comparing p l a n t s 
p o l l u t e d as well as from nonpol lu ted a r e a s . Due t o 
cement k i l n dust accumulation on exposed p a r t s of t h e 
p l a n t , t h e r e was a decrease in he igh t phytomars, ne t 
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primary productivi ty and chlorophyll content . In polluted 
plants^ damaged leaves show increase in stoitiatal index 
and trichouce frequency and decrease in storaatal 
frequency. Cement k i ln dust accumulation on plant 
surface showed decrease in the number and r i c e of flowers, 
- , - , - / - , LEAVES 
13, JO SHI (OP) and others. Dust pollution monitoring at Indore 
city using plants. Chem Bnvir Ress 13, 1; 1992; 53-7. 
Organic inorganic and biological materials comprise 
particulate air pollutants and course phytotoxic effects. 
The present study deals with the nature of particulate 
matter collected. From different polluted areas and 
dust trapping efficiency of some common plants. Mature 
leaves of A indica, B variegater, C Frytula, C Diamea* 
Cinerme etc, were sampled from different study areas 
and than leaf wash pH, conductivity and dust, deposition 
were determined. The dust trapping efficiency and leaf 
wash pH of A. indica were found to be minimum in all 
the areas. The leaf wash conductivity was higher 
during winter than in summer. 
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-,-, FLUORIDE, VBSETATION 
14. AGRAWAL (KM) . Fluoride accumulation characteristics of 
soil and vegetation in the vicinity of the phosphate 
fertilizer plant. Asian Environ. 10/ 3; 1988; 53-6 2. 
The study undertaken to assess the status of 
accumulation of fluoride in vegetation and soil within 
15 kms radius of a fertilizer plant. Samples of vegeta-
tion and soil collected from May 1986 to May 1987, 
coxeing all three reasons of the year. The levels of 
F accumulation in vegetation and soil humus was 
inversely related to the source receptor distance. 
Accumulation of F increased linearly with time and 
emission status until mid summer. 
-,-,-, SOIL 
15, ZAFAR IQ3AL (M) . Deposition of air bornecations and 
anions in the v ic in i ty of a polluted area. Indian J 
Ecol. 15, 1; 1988, Jan; 1-6. 
High deposition leve ls of Ma, K, Ca, Mg and 
sulphar were recorded per iodical ly in the soi and 
resin at a s i t e which was polluted by the emisions 
of the oxides of sulpher and nitrogen and other 
indus t r i a l waste. From a f e r t i l i s e r factory. The 
deposition fious and cat ions were s ign i f ican t ly 
higher i r the polluted than the non-polluted s i t e 
during winter months. 
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-,-,-, VBSBTiiPION, DECLINE 
16. FOSTER (NW) nd NICOLSON (JA) . Acid depos i t i on and 
n u t r i e n t t each ing from deciduous v e g e t a t i o n and s o i l s . 
An J Eqric Ecol, 4 5, 1; 1988, Oct; 86-100. 
Mean annual ion concen t r a t ion and ion f l u x e s in 
p r e c i p i t a t i o n induced by con tac t with an maple-bi rch 
f o r e s t and s o i l were determined for 1981-85. Acid 
depos i t i on had a minor impact on t h e q u a l i t y of stem 
flow and f o r e s t f l o o r p e r c o l a t e which were enr iched in 
k t and C t 2 mobil ised in a s s o c i a t i o n with o rgan ic 
an ions . 
- , - , LEAD, PLANTS, ROOT 
17. SINGH(N) . Lead p o l l u t i o n and p l a n t s . P e r c e p t i v e s i n 
Environmental Bot. 2; 1988, Jun; 163-184. 
The e f fec t of lead i s l o c a l i s e d s i g n i f i c a n t 
contamination of s o i l and vege t a t i on occurs c l o s e t o 
road s i d e . Soi l applied lead i s mainly accumulated in 
t h e roo t and only small amount i s t r a n s l o c a t e d to t h e 
depos i t i on of lead on l ea f sur face as well as t h e 
wind speed and other environmental c o n d i t i o n . 
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-,~, METALS HEAVY, FOREST, SOIL 
18. BANIN(A) and o t h e r s . Thin hor izon sanpl ing r e v e a l s h igh ly 
l o c a l i s e d concen t ra t ion of atmospheric heavy me ta l s in 
f o r e s t s o i l . Sci Tptal Environ; 6 1 ; 1987, Mar; 14 5-152. 
This s t a t e s the accumulation of a tmosphi le conten t 
cadmium, l i n e and' lead i s f ind in uppermost t h i n l a y e r s 
of t h e s o i l underwath t h e canopy and surrounding t h e 
t runk of p i n e t r e e s in a road s ide f o r e s t in I s r a e l . 
Conventional s o i l sampling f a i l s to show such e n r i c h -
ment due t o d i l u t i o n in t h e l a rge r volumes of l e s s 
contaminated s o i l from deeper ho r i zons , t h i s g rave ly 
under e s t ima t ing the long term exposure of t h e t r e e s 
t o p o t e n t i a l l y t o n i c m e t a l s . 
- , - , - , TOXIC, AQUATIC BRAXDPHYTES 
19. CROWDER (Adele) . Ac id i f i c a t i on , meta ls and macrophyles. 
Environ P o l l u t . 71 ; 1991; 171-203. 
P lan t spec i f i c and metal s p e c i f i c of Aluminium Cd, 
Pb and Hg are reviewed examples from drayophytes , l i c h e n s , 
wetland p l a n t s , waddy p l a n t s and crop p l a n t s . Th is review 
provide information on t h e accumulation and t o x i c i t y of 
Al, Cd, Hg and pb in equa t i c p l a n t s from ob j ec t 
t o a c i d i f i c a t i o n . 
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_ , _ , - , - , PLANTS 
20. BARGHIGIANI (C) and o t h e r s . Source and s e l e c t i v i t y in 
accumulation of mercury and o ther me ta l s by p l a n t s . 
V>?ater Ajr Soil Pa>liut. 39, 3-4; 1988, ^an; 39 5-408. 
The a i r Hg conten t at and near t h e summit of Mt 
Etna i s approximately 500 - to 2000 - fo ld lower than, 
i t i s i n t h e atmosphere arouna s u t a r t i c Soil and v a r i e t y 
of p l a n t spec ie s were analysed for Hg, Fe, Cu and Mn 
content at a number of s t a t i o n , 
- , - / - . - / - / CROP 
2 1 . MANKOUSICA (B) . The accumulation of atmospheric p o l l u t a n t s 
by Picea ab ics Kars t . Ecology. 1, 1; 1988; 95-108, 
The Concentrat ion of S^  F, Cd and Pb were measured 
i n samples of spruce needles in Slovakia t h e r e s u l t s 
were compared with 20 year o ld measurement. The area 
was d iv ided i n t o t h r e e zones damage by us ing t h e c o e f f i c i e n t 
of p o l l u t i o n charge . 
- , - / - # - , SOIL 
22. KHAN (Saniul lah) and o t h e r s . S tudies on t h e e f f e c t s of 
some o rgan ic p o l l u t a n t s on t h e Heavy metal t r a n s p o r t in 
an Indian s o i l . Enviiron P o l l u t . 70 ,2 ; 1991; 109-115. 
Presence of o rgan ic p o l l u t a n t s i n water r e s t r i c t s 
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u s e in a g r i c u l t u r e due t o x i c metal accumulation in s o i l 
and t h e i r subsequent mobi l i za t ion t o p l a n t s . The t r a n s -
l o c a t i o n of some heavy meta ls as a f fec ted by o rgan ic 
p o l l u t a n t s . 
_ , - , - , - , VEGETABLES 
23. SINGH(SP) and NAYYAR(VK) . Accumulation Char a c t e r i s t : i c s of 
cadmium and i t s upper c r i t i c a l l e v e l s in s e l e c t e d v e g e t a b l e 
s p e c i e s . I n t J Environ Stud. 36, 3; 1990; 199-204. 
In a green house experiment, f i v e vege t ab l e s p e c i e s 
belonging t o four f a m i l i e s , i . e . chenopodiceae, Legfuminosae 
umbel l i fo rcae and c r u c i f e r a e , grown on a coa r se t e x t i l e 
s o i l ^nended with d i f f e r e n t r a t e s of Cd. y i e l d s vocsus 
Cd add i t ion r a t e r e l a t i o n s exhib i ted s i g n i f i c a n t y i e l d 
r e d u c t i o n s at addi t ion r a t e s exceeding 10 Mg Cd s o i l i n 
almost a l l vege tab le crop under s tudy. 
- , - , NITROGEN, ECOSYSTEM, VBSETATION 
24. STAMS (AJM) and SCHIPHOLT ( I J Lutke) . N i t r a t e accumulation 
in l e a v e s of vege t a t i on of a f o r e s t ed ecosys tan r e c e i -
ving high aitraunts of atmospheric amonium s u l p h a t e . P lan t 
Sbi l i 125, 1; 1990; 143-14 5. 
Vegeta t ion of an acid.woodland, r e c e i v i n g am 
atmospheric amonium input of about 3 Tc mol per h e c t a r e 
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per year, analysed on the content of o rga i ic nitrogen, 
amonium and n i t r a t e . The impact of t h i s n i t r a t e uptal<e 
and n i t r o t e accumulation on soi l pH and autotrophic 
nu t r i f i ca t ion i s discussed, 
. , - , - , FOREST 
25, HANSON (PT) and o thers , NO2 deposition to elements 
representa t ive of a forest landscape, Atmos Environ. 
23, 8; 1987; 1783-1794. 
Measurements of KOj deposition to e lanents r epre -
sentat ive of a forest landscape conducted in open gas 
exchange system, NO2 deposition to fol iage of fores t 
t r e e species varied by more than an order of Magnitude 
and deposition of NOg to most broad leaf species than 
to confers. 
- , - , ORGMICS, PLANTS 
26, REISCHL(A) and o the r s . Accumulation of organic air 
cons t i tuents by plant surfaces. Ann Biol . 3, 2; 1987; 
68-72, 
The accumulation of airborne polychlorodibenzop 
dioxin poly chlorodibenzo p furan in needles of surface 
t rees - inves t iga ted to danonstrate the s u i t a b i l i t y of 
p lant sxirfaces on natural monitors of emission l eve l s in 
the environment. 
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-,-, OZONE, HERES INJURY 
27. STOLTE(KW) =nd o t h e r s . Concen t ra t ions of ozone in 
Nat ional Park Service C las s a r eas and e f f e c t on 
s e n s i t i v e b i o l o g i c a l r e s o u r c e s . J Air and Waste Manage-
ment Assoc ia t ion . 1991; 236-237. 
Compares ozone c o n c e n t r a t i o n s in seven Nat iona l 
pa rks i n t h e United S t a t e s andexarnines ozone exposure 
l e v e l s in t h r e e National Parks in t h e S i e r r a Nevada of 
C a l i f o r n i a and ozone i n ju ry on ponderosa and Je f f rey 
p i n e s . 
- , - , POLLUTANTS, PLANTS 
28. MARKKOLA (AM) and o t h e r s . Peroxidase a c t i v i t y as an 
i n d i c a t o r of p o l l u t i o n s t r e s s in the f i n e r o o t s of 
p inus s y l v e s t r i s . Water Air Soil P o l l u t ; 52, 1-2; 
1990; J u l ; 149-156. 
Peroxidase a c t i v i t y was determined in t h e f i n e 
roo t and raichorihizae of s c o a t p i n e in order t o e v a l u a t e 
t h e s u i t a b i l i t y of t h i s parameter as an i n d i c a t o r of 
s t r e s s caused by a long term depos i t ion of urban a i r 
p o l l u t a n t s . Root f resh weight i s found d i s t i n c t l y 
decreased . 
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- , - , - , TISSUES 
29. MARITTA ( P i c t i l a ) and o t h e r s . High Nitrogen depos i t i on 
causes change in amino acid concen t r a t i on and p r o t e i n 
spec t ra in need le s of the sco t s pine (pinw s y l v e s t r i s ) . 
Environ P o l l u t . 72; 1991; 103-115. 
Excess of n i t r ogen a r i s i n g from n i t r o g e n f e r t i l i s e r 
or from gasseous p o l l u t a n t s cause growth d i s t u r b a n c e s 
and ap ica l shoot dea ths in t r e e s . High l e v e l of NH^  
emit ted from f e r t i l i s e r p l a n t r e s u l t e d deat of t i s , s u e s , 
- , - ^ SALfNE PARTICLES, SOIL MINERALS 
30. MCCUNE (DC). E f f ec t s of a i rborne s a l i n e p a r t i c l e s on 
vege ta t ion in r e l a t i o n t o v a r i a b l e s of exposure and 
o ther f a c t o r s . Environ P o l l u t . 74; 1991, March; 176-203. 
Sa l ine p a r t i c l e s are a he terogenous group of 
c h l o r i d e (cl) conta in ing a i rborne m a t e r i a l s of n a t u r a l 
as well as anthopogenic o r i g i n s . S t a t e s r e s u l t s of 
a i r p o l l u t i o n on a g r i c u l t u r a l , ornamental or n a t u r a l 
spec i e s of p l a n t s . These e f f e c t s inc lude t h e accumula-
t i o n of i t , t h e product ion of f o l i o r l e s i o n s and changes 
t o t h e p l a n t l e v e l s of mineral n u t r i e n t s and m e t a b o l i t i e s , 
p h y s i o l o g i c a l p rocess and y i e l d s . These r e l a t i o n s h i p s 
are s e n s i t i v e va r ious f a c t o r s spec ies and s tage 
development of t h e p l a n t s i z e and chemical composit ion 
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of t h e p a r t i c l e and l i g h t , temperatxire r e l a t i v e humidi ty . 
The i n t e r a c t i o n s of t h e s e f a c t o r s a f fec t t h e response 
of t h e p l a n t t o s a l i n e p a r t i c l e s . 
«, >, SULPHATE, PLANTS 
3 1 . SEUPERT(G) and ARNnr(U) . Experiments i f s o i l l ead ing 
e f f e c t s of a i r p o l l u t a n t s in model ecosystems with f o r e s t 
t r e e s . Geoa Joun rna l . 117, 2; 1988, Sep; 261-70. 
During 5 y e a r s experiments d e f i n i t e e f f e c t s on 
mineral cyc l ing e t c a re observed most n o t i c e a b l e are 
through f u l l enrichment with su lpha te through dry 
depos i t ion of 302. 
- , - , SULPHUR, PLANTS-NEEELES 
32. JAESER (HJ) . Location of sulpher in spruce n e e d l e s 
t r e a t e d with sulphur d i o x i d e . Qciv J For P a t h o l . 6, 1; 
1976; 24-27. 
Sulpher die oxide i n j u r i e s to c o n i f e r s can be 
recognised of ten as nec roses l o c a l i s e d at t h e needle 
l i p s . Ihe s i g n i f i c a n t sulpher accumulation i s obsorved 
in need le exposed to SO2. 
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- , - , - , NITROGEN, PLANTS 
33. LEE (JA) and o thers . Response of 4>hagnuin species to 
atmospheric nitrogen and sulpher deposit ion. Bpt J Linn 
Soc. 103, 1-3; 1990, Sep-Nov; 255-26 5. 
An explanation of the tolerance of sulpher dioxide 
in sphagnum cuspidatum i s provided. This involves an 
exclusion mechanism by the oxidation of b i su lph i t e ions 
to l e s s toxic sulphate ions catalysed by the presence of 
iron and possibly other metals on the ce l l he a l l s 
cation-exchange s i t e s . Tolerance i s influenced by 
changing the iron content of the p l a n t s . For a close 
coupling of n i t r a t e assimilation with the atmospheric 
nitrogen supply in ombrotrophic sphagnum species in 
unpolluted regions i s reviewed, and t h i s coupling i s 
shown to be los t polluted environments with high 
atmospheric nitrogen supply. 
- , - , - , TREES 
34. STBGEN (J Vander) and MUTTENAERE (C). Status of sulpher 
in the fol iage of norway spruce in r e l a t ion to the mode 
of contamination. Environ Pol lu t . 69; 1991; 327-386. 
Sulphere has been ident i f ied as a major component 
of air pol lut ion in most indus t r i a l i sed par t of the 
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w o r l d . The scope o f t h e s tudy i s t o r e v i e w t h e d i s t r i b u -
t i o n of t h e s u l p h e r d e p o s i t e d a s s u l p h a t e on t o t h e 
t r e e by r a i n and second compare i t s b e h a v i o u r w i t h t h a t 
of s u l p h e r a b s e r v e d by r o o t s . 
- , ECOLOGICAL IMBALANCE, FOREST DECLINE 
3 5. DAMBOIS (D Muel l e r ) . F o r e s t d e c l i n e and d i e b a l k - a g l o b a l 
e c o l o g i c a l p r o b l e m . T r e n d s Ecol E;>CO1. 3 , 1 1 ; 1988; Nov; 
3 1 0 - 3 1 2 . 
D e s t r u c t i o n of t r o p i c a l f o r e s t h a s g a i n e d wor ld 
wide a t t e n t i o n and t h e a s s o c i a t e d d e p l e t i o n of b i o d i v e r s i t y 
h a s become a growing c o n c e r n . D e c l i n e and d i e b a c k can 
a l s o b e r e l a t e d t o b i o t i c improv ishment i n t h e s ense 
of r e d u c t i o n of c a n o p t . 
- , EMISSIONS, HEAVY METALS, PLANTS, CYTOLOGY, PHYSIOLOGY 
3 6 . AZAD (AS) and o t h e r s . N a t u r e and e x t e n t of heavy m e t a l 
p o l l v i t i o n from i n d u s t r i a l u n i t s i n L u d h i a n a . I n d i a n 
J E c o l . 11, 1; 1984; 1-5. 
E f f l u e n t s from 10 l e a d i n g i n d u s t r i a l u n i t s of 
Ludh iana were sampled fo r heavy m e t a l s r e v e a l e d t h a t 
Zn, Ni and ^e i n p a r t i c u l a r and Pb, Cd. ^u , Mn and GQ 
i n g e n e r a l were c o n s p i c u o u s l y more i n e f f l u e n t s o b t a i n e d 
from a g roup of i n d u s t r i e s m a n u f a c t u r i n g m e t a l l i c 
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p r o d u c t s . Ihe concen t r a t ion of a l l e lements in 
n a t u r e cons t an t l y i n c r e a s i n g , ^e t o t h i n v a r i a t i o n s 
of elements t h e p l a n t s a l l a c t i v i t i e s w i l l be a f fec ted 
l i k e cytology/ phyt io logy and growth e t c . 
-,-, INDUSTRIAL, PLANTS, CHLOROPHYLL 
37. HONGFACO ( J ) . Air p o l l u t i o n and i t s e f f e c t s on p l a n t s 
in China. J Appl Ecol. 26, 3 ; 1989, Dec; 763-773. 
Atnospheric p o l l u t i o n in China comes mainly from 
human a c t i v i t i e s such as u r b a n i z a t i o n and i n d u s t r i a l i z a -
t i o n . Fumigation s t u d i e s on t h e p h y s i o l o g i c a l and 
biochemical r esponses of p l a n t s t o a i r p o l l u t i o n 
denons t ra ted a r educ t ion in chladophyl l con t en t ; I n h i b i -
t i o n of pho tosyn thes i s ; i n c r e a s e in potassium leakage 
e t c . 
- , - , TOXIC, CROP 
38, BISHNOI (S) and GAUTAM (DD) , Effect of da i ry e f f l uen t on 
seed germinat ion and seedl ing growth of some crop p l a n t s . 
I n t J Ecol Envir Sc i . 17, 1; 1992; 6 7 - 7 1 . 
Ihe e f fec t of v a r i o u s concen t ra t ion of da i ry 
e f f luen t (25, 50, 75 and 100% y/v) on seed germinat ion 
and seed l ing growth of some khar i f c rops h a s been assessed 
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With increase effluent concentration, the percent 
germination decrease gradually. The di luted effluent 
can, however, be used as l iquid f e r t i l i s e r as i t 
promotes seedling growth. 
- , - , - , PLANTS 
39. SRIVASTAVA (M) and o thers . Effect of i ndus t r i a l ef f luents 
©n the growth behaviour of wheat p l an t s . J Nat Phvs Sci. 
2, 1-2; 1980; 1-6. 
Inhibi t ion in different growth parameters of 
wheat p l an t s caused by BHEL and EDPL eff luents were 
invest igated. After 18 weeks, as compared to control , 
the percent reduction in shoot la rges t , root length, 
number of leaves, number of seeds per inglorescences 
in the p lan ts s treated with BHEL effluent were 58.8252, 
58.83, 77.77, 54.14 respect ively and under IDPL effluent 
effect the respect ive percent reduction stood at 22.89, 
19,14, 35.29, 44.44 and 18.13 ref . 
- / - / - / - / GROWTH 
40. SRIVASTAVA (RK). Effect of paper will effluent on seed 
germi ration and early growth performance of radish onion. 
J Ecotoxicol aiviron Knnit. 1, 1; 1991, Jan; 13-18. 
Effects of papermill and ch lo r -a lka l i plant 
effluent was studied on the seed germination and early 
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growth performance (roof lengthy shoot l eng th , number 
of secondary roots ) of ^aphanus s a t i v u s and Allium 
capa seeds . I t was found t h a t c h l o r - a l i c a l i p l a n t 
e f f luen t was h ighly d e l e t e r i o u s for germinat ion and 
ea r ly growth performance of seed as compared t o paper 
w i l l e f f l u e n t . Co-e f f i c i en t of c o r r e l a t i o n "r" was 
c a l c u l a t e d between germinat ion, ea r ly growth performance 
and inc rea s ing concen t ra t ion of e f f l u e n t s ; a l l v a l u e s 
showed nega t i ve c o r r e l a t i o n . 
- , Et;iVIRONMENTAL, IMBALANCE, PLANTS, INJURY 
4 1 , BLEASDALEL (JKA) . Atmospheric p o l l u t i o n and p l a n t growth. 
Nature.' 169; 19 52; 376-77. 
The t o x i c n a t u r e of t h e SOj t o i t s reducing 
p r o p e r i t y , p o s t u l a t i n g t h a t t h e r e e x i s t s some e q u i l i b -
rium between sulphydral groups and s u l p h i t e s (oxidsed 
sulpher compounds) and any iraplance in t h i s 
equ i l ib r ium i s r e ^ o n s e to cause in ju ry for the p l a n t s , 
_ , - , CARBON, PLANTS 
4 2 . KIENAST (F) and LUXMOORE (RJ) . Tree r i n g a n a l y s i s and 
coni fe r growth response t o inc reased atmospheric CO,, 
l e v e l s . P lan t P i s . 76, 4 ; 1988, Sep; 487-49 5. 
Tree r i n g da t a of n a t u r a l l y growth c o n i f e s s were 
analysed to eva lua te t h e p o s s i b i l i t y of enhanced t r e e 
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growth due inc reased atmospheric OO2. Inc reased growth 
i n any of t h e t r e e r i n g chrono log ies examined could 
not be so le ly a t t r i b u t e d t o higher atmospheric 032 
c o n c e n t r a t i o n s . 
. , _, - , ROOT-SHOT RATIO 
4 3 . IDSO (SB) and o t h e r s . Ef fec t s of atmospheric CO2 
enrichment on r o o t : Shoot r a t i o s of c a r r o t , r a d i s h , 
co t ton and soybean, Agric Ecosvst Environ. 21, 3-4; 
1988, Oct; 293-299. 
Effect inc reased t h e roo t shoot r a t i o s of both roo t 
c rops by approximately 36% at a l l s t a g e s of p l a n t growth 
suggest ing a response t o atmospheric CD2 enrichment t h a t 
i s independent of p l a n t s i z e and not caused by p r o g r e s s i v e 
r educ t ion n i t rogen a v a i l a b i l i t y . 
- , - / - / SOIL, PLANTS 
44 . PRIOR (SA) and o t h e r s . Ef fec ts of e l eva t ed atrrospheric 
CO2 on Water r e l a t i o n s of soyabean. Agric Ecosvst Environ, 
3 5, 1; 1991, Mar; 13-25. 
Glycinemax p l a n t s were grown in l a r g e combiners 
i n open-top f i e l d chambers under f i n e atmospheric CD^ 
c o n c e n t r a t i o n s and two water r e q u i r e s . Rate of s o i l 
water dep le t ion for high Co2 t r e a t m e n t s s t a r t e d t o 
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d e c r e a s e under w e l l - w a t e r e d c o n d i t i o n s d u r i n g a n t h e s i s 
and by e a r l y pod f o r m u l a t i o n under w a t e r - s t r e s s e d 
c o n d i t i o n s , At b o t h a n t h e s i s and pod f i l l , p l a n t s 
grown under CO2 enr i chment e x h i b i t e d g r e a t e r l e a f a r e a . 
- , POLLUTION/ PLANTS, MORPHOLOGY 
4 5 , WALLER (RE). Atmospheric p o l l u t i o n . Am J Bpt. 96, 3; 1989, 
Sep; 363-366, 
In t h i s a r t i c l e t h e c h a r a c t e r i s t i c s of d i f f e r e n t 
t y p e s of a i r p o l l u t a n t s and t h e i r e f f e c t s on p l a n t and 
human a re morphologicaly in a genera l v iews tud ied . 
- , STRESS, CROP 
46 . SHARMA (GK) and EDVJARDS (K) . Cur icu la r dynamics i n 
response t o environmental p o l l u t i o n s t r e s s in soybean. 
Sci Cul t . 51, 4 ; 198 5; 13 5-7. 
The i n v e s t i g a t i o n i s concerned with t h e e f fec t 
of environmental p o l l u t i o n on t h e c i r c u l a r f e a t u r e s of 
soybean (Glycine Max.). 
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-,-, PLANTS, ANNUAL, RINGS 
47 , TENDEL (T) and WDLF (K) . D i s t r i b u t i o n of n u t r i e n t s and 
t r a c e elements in annual r i n g s of p i n e t r e e s (Pinus 
Sy lves t r i s ) as an i n d i c a t o r of environmental changes . 
Gurr Sc i . 44, 11-12; 1988, Dec; 97 5-980. 
Annual r i n g s of about 100 y e a r - o l d p i n e t r e e s from 
t h e l o c a t i o n s of t h e Nuernberger Reiehswald were i n v e s t i -
ga t ed . On t h e one hand r e s u l t s i n d i c a t e i n c r e a s i n g 
emission of p o l l u t a n t s ; accordingly for severa l elements 
i nc r ea s ing depos i t ion can be observed. On o the r s ide , 
302 causes p r o g r e s s i v e a c i d i f i c a t i o n of t h e s o i l and 
t h e b i o s p h e r e . 
- . , - , VEGETABLES, ANATOMY 
4 8 . PATEL (JD) and DEVI (Sakun ta l a ) . Va r i a t i on in c h l o r o p l a s t s 
of leaf Mesophyll C e l l s of Syzygium Cumini L and Tamarindus 
i n d i c a L growing under p o l l u t i o n s t r e s s of a f e r t i l i s e r 
complex, Indian J Ecol. 13, 1; 1986, Jan; 1-4. 
The leaf mesophyll c e l l s of syzygium cumini 1 and 
Tamarindus i n d i c a L growing under p o l l u t e d environmental 
c o n d i t i o n s of a f e r t i l i z e r complex r e v e a l s t h e fol lowing 
changes in c h l a r o p l a s t s -
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1. Varied s i z e and shape of c h l o r o p l a s t s 
2. Long and narrow pro tu rbances of p l a s t i d s 
3 , lioss of outer envelope of c h l o r o p l a s t s 
4 , Vacuolat ion in t h e stoma and e t c . 
. , - , VEGETATION 
4 9 . SCOTT (Jef f rey S) and JONES (RA) . Cold t o l e r a n c e in 
t oma t to . Early seedl ing growth of Lycopersicon spp, 
Phvsol P l a n t . 66, 4 ; 1986, Apr; 6 59-663. 
Hypocotyl and r o o t growth e longa t ion of e t i o l a t e d 
seed l ing was measured under environmental e f f e c t s . R e s u l t s 
sugges ts t h a t wild tomato access ions have g r e a t e r c h i l l i n g 
than c u l t i v a t e d c o n t r o l s for ea r ly seed l ing growth due 
environmental p o l l u t i o n . 
- , SULPHUR, PLANTS 
50. MOCHANDREAS and o t h e r s . Atmospheric envi ronmoi t s . New Bpt. 
13, 10; 1979; 1413-1481. 
Mentions t h e outdoor e f f e c t s of atmospheric 
environments on p l an t community. Sulphur and pb-Br 
aero so l e e f f e c t s t h e p l a n t s . 
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- , TOXECIIY, PLANTS, MORPHOLOGY 
51, YUNUS (Mohmd.). Air p o l l u t a n t s and epidermal t r a i t s i n 
Ric inus Communis L.En^iron P o l l . 2 0 , 6 ; 1 9 7 9 , 1P0_19R. 
Eighty f i v e sample of l eaves of R. Communis 
r e p r e s e n t i n g 5 p o l l u t i o n s 4 c o l l e c t e d from hea l thy 
and 2 from p o l l u t e d , environments s tud ied t o e s t a b l i s h 
t h e r e l a t i o n s h i p between environmental p o l l u t i o n and 
f o l i a r epidermal f e a t u r e s . The upper and t h e lower 
epidermiz showed a marked i n c r e a s e in p l a n t s growing 
in p o l l u t e d a r ea s , 
EXPOSURE, ACIDIC FOG, PLANTS 
52, TRUMBLE (JT) . Acidic ^og-induced changes in ha s t p l a n t 
s u i t a b i l i t y i n t e r a c t i o n s of t r i c h o p l u s i a n i and phaseolus 
l u n a t u s . J Chem Ecol. 15, 9; 1989, Sep; 2379-2390. 
Phaseolus l una tus L were exposed t o 2hr ac id i c 
Fogs with n i t rogen sulpher r a t i o . Fog with pH va lue 
2,0 inc reased percent t o t a l n i t rogen of f o l i a g e as 
compared t o p l a n t s subjected t o c o n t r o l ^ogs with a 
pH of 6J3-6,5. Fresh weight c o n c e n t r a t i o n s of s o l u b l e 
p r o t e i n and c e r t a i n f r e e anino acid c o n c e n t r a t i o n s 
were increased by p l a n t s exposure t o ac id i c Fogs with 
a pH of 2,5 
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-,-,-, PHYSIOLOGY 
53. TAKENOTO (BK) and o t h e r s . Depression of p h o t o s y n t h a s i s , 
growth, and y i e l d in f i e l d grown green paper (Capsicum 
annum L) exposed to ac id i c Fog and ambient ozone. P l an t 
Phys io l . 88, 2; 1988, Oct; 477-482. 
The paper mentions r e l a t i o n s h i p among p h y s i o l o g i c a l 
i n ju ry , growth and y i e l d r e sponses was examined in t h e 
f ie ld-grown green paper subjected t o two a i rbo rne 
enviroijraental s t r e s s e s . Both h igh ly ac id i c ^og and 
ambient ozone depressed green paper growth and y i e l d 
r e sponses v i a t h e i n h i b i t i o n of p h o t o s y n t h e s i s , ^ p l i c a t i o n 
of h igh ly ac id ic caused a s i g n i f i c a n t depress ion of ne t 
photo synth a s i s . 
- , - , SOIL MINERALS 
54. PAOLETTI (E) and o t h e r s . Ef fec ts of ac id fog and d e t e r g e n t s 
on f o l i a r leaching of c a t i o n s . Water Ajr S Q U P o l l u t . 4 5, 
1-2; 1989, May; 4 9 - 6 1 . 
Re l a t i ve r a t e s of n u t r i e n t leaching from t h e 
epygeoys appara tus of quercus i l e x L, Fagus s y l u a t i c a 
L. and phaseolus v u l g a r i s L were examined a f t e r exposure 
t o ac id i c fog. Copper, ^ 1 , Fe, Mn, Ca, Mg and Pb 
p r e f e r e n t i a l l y leached at low pH, where as leaching 
r a t e s of Na, K and Cd did not appear t o be pH i n f l u e n c e . 
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- , ACIDRAIN, SOYBEAN 
55. KUJA (A) and DIJON (M) . A study t o determine e f f e c t s of 
s imulated ac id i c r a i n on y i e l d of f i e l d grown soybeans 
(Glycine M a x J . Water Ajr Soil P o l l u t . 4 5, 3-4; 1989, 
June; 301-314. 
A f i e l d study was conducted in 198 5 and 1986 us ing 
f u l l y automated r a i n exclus ion canopy system t o i n v e s t i g a t e 
t h e impact of ac id i c r a i n on y i e l d of soybean, The y i e l d 
r e s u l t s can be a t t r i b u t e d t o d i f f e r e n c e s in seed weight 
cauted by environmental c o n d i t i o n s s p e c i f i c t o t h e two 
growing season. 
- , -, PLANTS, METABOLIC CHANGES 
56, ANDERSON (PD) and o t h e r s . Comparison of response of 
mature branches and seedl ing of p inus ponderosa t o 
atmospheric p o l l u t i o n . NTIS Spring F i e l d . 1991, Jan ; 77. 
Acid r a i n exposure were conducted on a s e r i e s of 
r a i n events from. June through August. Rout ine measurements 
of growth Fo l iage water p o t e n t i a l and s o i l water c o n t e n t s 
have been made s ince March. I n t e n s i v e p h y s i o l o g i c a l 
measurements inc luding gas exchange. F o l i a r n u t r e n t 
c o n c e n t r a t i o n s , pigmentat ion e t c , made i n November, 
March and J u l y . I n i t i a l a n a l y s i s f a i l t o i n d i c a t e 
s i g n i f i c a n t oaone or acid r a i n e f f e c t s on many 
7 c 
pargjneters . The gas exchange da ta i n d i c a t e d t h a t t h e r e 
may be a s i g n i f i c a n t r educ t ion in p h o t o s y n t h a s i s by 
mature branch t i s s u e in Ju ly t o ozone, 
- , CHRONIC, FORESTS 
57. DOCHINGER (LS) . Air p o l l u t i o n impact on f o r e s t t r e e s : 
Fo l i a r r e sponse . P e r s p e c t i v e s in ^hvironmental Botany. 
2, 1988, June; 1-24, 
I n v e s t i g a t i o n s are needed t o c h a r a c t e r i z e symptoms 
of acute and chronic exposure t o s i n g l e and m u l t i p l e 
p o l l u t a n t s and t o r e l a t e p o l l u t i o n in ju ry t o modifying 
environmental e f f e c t s . The paper emphasis t h e need t o 
pay a t t e n t i o n for wastes t h a t are r e l e a s e d i n t o 
atmosphere, f o r e s t t r e e s w i l l suffer i n ju ry and damage 
of a n a t u r e . 
- , OZONE CONCENTRATION, PLANTS 
58. BYTNEROWICE (A) and o t h e r s . Response of d e s e r t annual 
p l a n t s to ozone and water s t r e s s in an i n s i t u experiment . 
Atmos Environ. 26, 6; 1989; 1371-1378. 
P l a n t s were exposed i n t e r m i t t e n t l y t o a g r a d i e n t 
of ozone c o n c e n t r a t i o n s ranging between 44 and 133 ppb. 
Only t h r e e spec ie s were i n ju red by ozone at t h e h ighes t 
ozone c o n c e n t r a t i o n s . Leaf water p o t e n t i a l and s to 
77 
conductance s i g n i f i c a n t l y decreased in C. C a l i f o r n i a ' s 
and C. h i r t e l l a due t o water s t r e s s bu t not ozone. 
- , - , CROP 
59. RUNECKLES (VC) and WRIGHT (EF) . Exposure-response for 
c r o p s . Atmos Environ. 23, 7; 1989; 1471-1478. 
A comparison of t h e performance of severa l i n d i c e s 
of ozone exposure and severa l simple crop y i e l d response 
models i s used t o i l l u s t r a t e t h e i r i n t e r -depehdence . 
Resu l t s suggested t h a t l a r g e number of p o l l u t a n t s 
exceeded water l e v e l s in short term and j u s t dozen. 
_^« , -^ PROEXJCriON 
60. NOUCHI (Isamu) and o t h e r s . Ef fec t s of ch ron ic ozone 
exposure on growth roo t r e s p i r a t i o n and n u t r i e n t uptake 
of r i c e p l a n t s . Environ P o l l u t . 74; 1991; 149-164. 
Ozone i s p r e s e n t l y t h e most widespread phytoxic 
a i r p o l l u t a n t s in t h e world. S tud ies r e v e a l s t h a t O3 
decreases t h e growth and y i e l d of c r o p s . P resen t paper 
d e a l s t o exposure of low concen t r a t i on of 0^ a f f e c t s 
drymatter product ion of r i c e p l a n t s and i n h i b i t i o n of 
growth. 
' •*•/ ACT SO J ^ ( cv So 
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-, -t -, 30YBEM 
6 1 , ORMORD (DP) and o t h e r s . Growth r e sponses of maize, soybean 
an<3 tomato t o sulphur d iox ide and ozone exposure p a t t e r n s 
u t i l i z i n g an incomplete block f a c t o r i a l exper imental 
des ign . Water Ajr ^gji P o l l u t . 39, 1-2; 1988, May; 187-199, 
Maize, soybean and tomato (Lxcopericon esculentura 
Mill) p l a n t s grown in a c o n t r o l l e d environment and 
exposed for 6 hr d a i l y for 7 days to 0^ and or 302. ^^'^^ 
p l a n t s exposed da i ly t o SO2 were t r e a t e d s i m i l a r l y with 
Oo t o determine t h e growth e f f e c t s of O^or SO2 pre and 
p o s t t r e a t m e n t s on SO2 and 0 , mixture r e sponse . Growth 
s e n s i t i v i t y t o 6 hr SO2 or 6 hr 0^ t r e a t m e n t s g e n e r a l l y 
a f fec ted by p rev ious SO2 and 0 , exposure. P l a n t s exposed 
t o the gas mixture for a s i ng l e day tended t o be smaller 
than t hose exposed to t h e gas mixture d a i l y , 
- , - , PLANTS 
62, IWAN (HO) and TRAPE (James M) . E f f e c t s of ozone exposure 
on mycorrhiza formation and growth of f e s t u c a arundinacea . 
Environmental and Experimental Bptany. 24, 1; 1984; 71-74» 
Exposure of raycorrhizal f e s tuca arundinaea t o 0 , 1 
ppm ozone for 3 months reduced weights and i n t e n s i t y of 
mycorrhiza formation as compared to p l a n t s , ^bnnycorrh iza l 
p l a n t s grew so poorly t h a t ozone exposure was i r r e l e v a n t 
i n Comparison t o mycorrhiza t r e a t m e n t . 
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- , - , - , INJURY 
63. WINNER (WE) and o thers . Plants responses to elevat ional 
gradients of 0^ exposure in Virginia . J Appi Ecol. 16^  
22; 1989, Nov; 808-832. 
Mentions the effect of O^ concentrat ions and 
attempts were made to r e l a t e 0^ concentration leve ls to 
v i s i b l e fo l ia r injury increased with elevation.Og 
exposure in park may have been high enough to provoke 
an effect tha t may have been enhanced by vegetation 
sens iv i t i e s tha t differed as a function of a l t i t u d e . 
64. CASTILLO (FJ) and o the r s . Extra Cellular ascarbic acid 
and enzyme a c t i v i t i e s r e l a t ed to ascerbic acid metjabolisra 
in sedum album L leaves after ozone exposure. Environ 
Exp 3ot. 28, 3; 1988, July; 231-238 
« 
As corbie acid (AA) and glutathione (GSH) contents 
and enzymatic a c t i v i t i e s of dehydroas carbate (EHA) 
reductase and glutathione reductase were measured in the 
apoplast and whole leaves of sedum album L. l a n t s after 
exposure to different ozone concentrat ions. Although, 
the reduced AA level decreased in the adoplast of exposed 
p l a n t s . The t o t a l amount of AA increased in the compart-
ment of allowing 0^ exposure. 
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65 . JENSEN (KF) and PATTON (RL). Response of yel low poplar 
(Lir idendron t u l i p i f e r a L) seedl ing t o s imulated ac id 
r a i n and ozone. Growth m o d i f i c a t i o n s . Environ Exp Bpt. 
30, 1; 1970, Jan; 59-66, 
One year o ld yel low-poplar seed l ing e r e e exposed 
t o 0 . 1 or 0 .2 ppm ozone for 8 hr on each of 3 consecu t ive 
days. Seedling in each t r ea tmen t were ha rves t ed on 15 
Ju ly , 1 September and 15 October and l ea f area, l ea f 
weight, new growth weight and he igh t were determined. 
Growth a n a l y s i s v a r i a b l e s were c a l c u l a t e d from t h e 
response su r faces . 
66 . TOMILSON (H) . Metabolic changes in f r e e amino ac id s of 
bea l e aves exposed t o ozone. Phvto Pathology. 57; 1970; 
972-74. 
Reported t h a t l o s s of u n s a t u r a t e d j a t t y ac ids in 
tobacco l eaves exposed t o 0^ at 100 pphm c i p i d per 
ox idoses are formed in green l e a v e s exposed to ozone 
l eaves of 14 days o l d l e a v e s of beas at 25 pphm ozone 
for 3 h r s . 
81 
-,-, LEAVES 
67 . WILLIAMS (LE) and o t h e r s . E f f ec t s of a i r p o l l u t a n t s on 
pho tosyn thes i s / v e g e t a t i v e growth, and development of 
g rapev ines in t h e san Joaquin Valley of C a l i i f o r n i a . 
Environ Exp Bot. 12, 1; 1988; 44-47. 
Mature Thompson seed l e s s grapevine were exposed 
t o charcoa l f i l t e r e d a i r t o ambient ozone in open top 
f i e l d chambers. The i n i t i a l s lope of a c a r b o x i l a t i o n 
e f f i c i ency curve was l e s s for t h e ambient ozone t r ea tmen t 
compared t o t h e f i l t e r e d a i r t r e a t m e n t . Exposure of 
l e aves t o 200 ppb ozone for 5 hours had no e f f e c t on 
photo sy 
- , - , PLANTS/ METABOLISM 
68 . AARNES (H) and o t h e r s . Pho tosyn thes i s in ozone exposed 
duckweed (Lemnagibba). Phys io loq ia Pi ant arum. 87, 3; 1993, 
March; 2 56-62. 
The photo sy nth at i c l i g h t satxirat ion curve in 
duckweed was lowered by 20-25% af te r ozone exposure . 
Net pho tosyn thas i s and photo r e s p i r a t i o n were both 
depressed by about 40% af te r exposure for ozone when 
t h e concen t r a t i on of was doubled t h e up take of ozone 
in duckweed changed and t h e r e was an i n c r e a s e i n s y n t h e s i s 
of t h e D l -p ro t e in . 
82 
-, POLLUTANTS, LICHEN, PHYSIOLOGY 
69 . B00NPR;C0B (K) and NASH (TH) . Phys io log ica l r e sponses of 
t h e l i c h e n . Environ Exn Bot. 31 , 2; 1991, -Spr; 229-238. 
In southern C a l i f o r n i a t h e l i chen Ramalina Menziesi 
was t r a n s p l a n t e d from a c o n t r o l area t o a p o l l u t e d a rea 
of t h r e e p e r i o d s during a yea r . Net pho to syn tha t i c r a t e s , 
recorded under s tandard c o n d i t i o n s in t h e l a b o r a t o r y , 
ch lo rophy l l content , and pe rcen t phaeophyt ins were 
measvired at 2-week i n t e r n a l s for samples from both s i t e s . 
Po l lu ted s i t e c h l o r o p h y l l s and not pho tosyn thass i d e c l i n e 
s u b s t a n t i a l l y and percen t phacophytes inc reased in a l l 
p e r i o d s , 
«, »^  TREES 
70. VACER ( s ) . Changes in the h o r i z o n t a l s t r u c t u r e in a spruce 
f o r e s t over a 9 year per iod of p o l l u t a n t exposxare in t h e 
Krokomose Mountains. Fpr Ecol Manage. 22, 34; 1987, Dec; 
291-9 5. 
In the 1985 under s t rong in f luence of a i r p o l l u t i o n 
a c e r t a i n o p t i o n a l d i s t ance t o neighbours can be found in 
t h e most a f fec ted p l o t s allowing eco log ica l s h e t t e r i n g as 
type of mutual p r o t e c t i o n among t r e e s but not l ead ing t o . 
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~, SULPHURDIOXIDE, GERIGNATION, SEED 
7 1 . KRISHNAYA (NSR) and BEEI ( S l ) . Germinating seeds e.xposed 
to sulpher d iox ide . Curr S c j . 57, 18; 1988, Sep; 1020-1021. 
This a r t i c l e mentions the adverse e f f e c t s of 302 
on seed germinat ion and s torage m o b i l i z a t i o n . 
- , - , PLANTS 
72. OLEKSYN (J) and o t h e r s . Mineral content and t h e s e n s i t i v i t y 
of b lack p ine (pinus n igra) of v a r i o u s proyenances t o 
i n d u s t r i a l a i r p o l l u t i o n . For ^col Menage. 21, 3-4; 1987, 
Nov; 237-247. 
Resu l t s are p r e sen t ed of t h e exposure of p inus n i y r a 
from 10 provenances t o t h e ac t ion of ttiree c o n c e n t r a t i o n s 
of sulphur dioxide under c o n t r o l l e d l a b o r a t o r y c o n d i t i o n s . 
Ihe con ten t of ^ in need le s of P. n i g r a from a p o l l u t e d 
area averaged 84 ppm and was almost twice as high t h a t 
found in needle from the c o n t r o l a rea . 
- , 02DNE, SULPHUR DIOXIDE, NO2/ FOREST ECOSISTEM 
73 . PAFFRATH (D) and o t h e r s . I n v e s t i g a t i o n of l a r g e sca le 
impact of a i r p o l l u t i o n components on f o r e s t ecosystems 
in Bavaria West Germany. NTIS. (Spring f i e l d ) . 16; 1987, 
Apr; 17 5, 
On t h e b a s i s l a r g e sca le concen t r a t i on d i s t r i b u t i o n s 
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of 302' ^^^t ozone and ac id i fy forming p a r t i c l e s over 
f o r e s t damage a reas measured by a i r c r a f t and van, 
t y p i c a l average impact d i s t r i b u t i o n were o b t a i n e d . The 
impact of p o l l u t e d fog on f o r e s t was i n v e s t i g a t e d . However 
s e r i o u s f o r e s t damage seems t o p r e v a i l i n a r ea s where 
t h e average o2one concen t ra t ion i s h i g h e s t . 
EMISSIONS TOXIC, SOIL, FOREST 
74. LETTL (A) . In f luence of I n d u s t r i a l ^2 eit i issions on 
micro organism of f o r e s t s o i l s . Ecology (CSSR) . 9, 3; 
1990; 315-330. 
There are summarized r e s u l t s of long term r e s e a r c h 
of mic ro f lo ra in f o r e s t s tands , damped by So. emiss ions , 
( i i a n t i t a t i v e changes of mic ro f lo ra in Spruce Fores t s o i l : 
t h e depress ion of numbers of h e t e r o t r o p h i c b a c t e r i a , t he 
i n c r e a s e of microfungi, t h e r educ t ion of c e l l u l o s e 
decomposition, r e s p i r a t i o n , amonif lca t ion, t h e i n c r e a s e 
of ox ida t ion of elemental su lphur . The i n f luence of 
immissions on t h e s o i l mic rof lo ra was expla ined by 
d i r e c t t o x i c e f f ec t of Jusseous SO2. 
METALS HEAVY, CHLOROPHYLL SYNTHESIS 
75. vciNG (PK) and CHANG (L) . E f f e c t s of copper, chronium 
and n i c k e l on growth, photo syn thes i s and ch lo rophy l l 
s y n t h e s i s of c h l o r e l l a . Environ P o l l u t . 73; 1991; 127-139. 
Heavy meta l s a re among t h e most t o x i c p o l l u t a n t s 
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t o l i v i n g organism in equa t i c environments, IJie p r e s e n t 
theme i s t e s t e d t h r e e heavy me ta l s on growth, photo s y n t h e s i s 
and ch lo rophy l l a syrethesis of t h e a lga , 
- , - , MUSHROOMS, WILD 
76. GAST(CH) . Heavy meta l s i n Mushrooms and t h e i r r e l a t i o n s h i p 
with s o i l c h a r a c t e r i s t i c s . Environ P o l l u t . 1? 1970; 73-9 . 
Contents of <^ d, Cu, Pb, 2^ have been determined in 
wild growing Mushrooms in p o l l u t e d and unpo l lu ted r e g i o n s . 
Cd can be accumulated t o high concen t r a t i on of Cu and Zh 
wi thin t h e mushroom seems t o be r e g u l a t e d . No r e l a t i o n 
with pH and organic matter content of t h e s o i l could be 
observed. 
- , TOXIC, AIRBORNE SULPHUR, CHLOROPHYLL DEGRADATION 
77. GARTY (J) and o t h e r s . C o r r e l a t i o n between t h e concen t r a t i on 
of adenosine t r i phospha t e , ch lo rophy l l degrada t ion and 
t h e amounts of a i r borne heavy me ta l s cjnd sulpher in 
l i c h e n . Sc ience . 148; 196 5; 1600-62. 
The l i chen was t r a n s p l a n t e d t o 12 biomoni tor ing 
s i t e s during Ju ly 1984 - Ju ly 1985. The amounts of n i c k l e , 
chromium and zink de t ec t ed in lichem t h a l l i a f t e r per iod 
of exposure were compared with t h e ATP c o n c e n t r a t i o n s and 
t h e ch lo rophy l l degradat ion in t h e same m a t e r i a l . 
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- , - , ALAGE 
78. MORRISON (GMP) and FLORENCE (TM) . Comparison of phys io -
Chemical spec ia t ion procedures with metal t o x i c i t y t o 
c h l o r e l l a pyrenoidosa , Ann B i o l . 209, 1988, Jan ; 97-109. 
Metal spec i a t i on as measiared by anodic s t r i p p i n g 
voltammetry, adsorpt ion on a r e s i n with adsorbed hydra ted 
aluminum oxide and d i a l y s i s with r e c e i v i n g r e s i n s in 
compared with t o x i c i t y of t h e me ta l s t o t h e f r e sh water 
green alga c h l o r e l l a pyrenoidosa ch ick . 
. , _, CAUSES, PHOTOSY>3THEHC DISORDERS 
79. SADANA (US) and SINGH (BlJffiT) . Effec t of zone a p p l i c a t i o n 
on y i e l d and cadmium con ten t of spinach spinacea 
O l e r a r i a L. grown in Cadmium p o l l u t e d s o i l . Ann B i o l . 
3, 2; 1987; 59-60. 
Cadmium i s a t o x i c heavy metal causing resix)n-
s i b i l i t y , photo s y n t h e t i c and s t r u c t u r a l d i s o r d e r s i n 
p l a n t s r e l a t i v e l y low c o n c e n t r a t i o n s . P resen t i n v e s t i -
ga t ion study the p o s s i b i l i t y of reducing t h e cadmium 
of poisoning of spinach by s o i l a p p l i c a t i o n of 3 i . 
87 
-,-, MARINE, PHYTOPACNIRON 
8Q. ISRAILIA (Wahid) . Occurrence of heavy me ta l s in Ganga 
r i v e r water and sediments of Western Ut tar Pradesh. 
P o l l u t i o n Res. 10, 2; 1991; 103-9. 
The concen t ra t ion of ^e, Cu, Zh, Ni, Mn, Cr and 
Cd were determined in water and sediments of t h e r i v e r 
Ganga in western U,P. The analycal r e s u l t s showed t h a t 
r e l a t i v e l y high c o n c e n t r a t i o n s of t he se me ta l s i n water 
and sediments samples were ob ta ined at Ghaziabad, where 
huge quan t i t y of i n d u s t r i a l waster e f f l u e n t s d ischarged 
i n t o r i v e r . These heavy me ta l s depos i ted on the r o o t s 
and r o o t caps of marine p l a n t s so t h a t t h e communication 
from r o o t to shoot i s a f fec ted and a l so growth of marine 
p l a n t s . 
- , - , MOBILITY, SOIL 
8 1 . ELLIOTT (HA) and LINN (JH) . Effect of Calcium may hesium 
acce t a t e on heavy metal mobi l i ty s o i l s . J Environ Quel. 
16, 3; 1987, Ju l -Sep ; 222-6. 
CMA was s tudied to a s s e s s i t s impact on the 
mobi l i ty of meta l s in contaminat ion s o i l s . P r e f e r e n t i a l 
2 2 
adsorpt ion of Cat and % t at exchange s i t e s (l) d i s -
p laced bound n i s t a t i o n i n t o so lu t ion and (11) desorbed 
Ht, which promoted d i s s o l u t i o n of metal count ing s o l i d 
phases . 
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- , - , PLANT, CTROV T^H, DEVELOPMENT 
82, SHOW (J) . E f f e c t s of environmental p r e t r ea tmen t on 
t o l e r a n c e of copper and zinc in t h e moss f u n e r i a 
hygrometr ica . AM J Bot . 74, 1; 1987, Oct; 1466-147 5. 
Some ind iv idua l element showed a s i g n i f i c a n t 
response to p re t r ea tmen t and some did no t , and those 
t h a t did v a r i e d in both i n t e n s i t y and d i r e c t i o n . In 
genera l p re t rea tment a f f e c t s protonemal growth more 
than stem p roduc t ion . 
_^_, VEGETATION 
83 . SAHU (KC) and WARRIER (R) . Lead, cadmium and copper 
contcfftiinatin of so i l and vege t a t i on due t o veh icu la r 
emission along Powali Road in nor th Bombay. Ind ian J 
Earth Sc i . 12, 1; 1985; 50-57. 
Analysis of vege t a t i on and s o i l samples from a 
fedder g r a s s land along power mean road t h a t a moderate 
t r a f f i c frequency of 20 per min. h a s contaminated t h e 
n a t u r a l environment with lead, cadmium and t o somS 
ex ten t with copper. Barr ing minor except ion , concen t r a -
t i o n s of lead cadmium in t h e s o i l a re maxiraum along t h e 
road and decrease to one four th v a l u e s at 10 meters 
away from t h e road . These contaminants a re a i r - b r o n e an 
are c a r r i e d along t h e p r e v a i l i n g wind d i r e c t i o n . The 
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enhanced l e v e l of lead in g r a s s b lade , has been a t t r i b u t e d 
t o t h e stoinatal i n t a k e or c u r r i c u l a r adsorp t ion of t h e 
element from atmospheric a e r o s o l . Anomalous c o n c e n t r a t i o n s 
of copper in t h e p l a n t a re expla ined by i t s s i m i l a r i t y 
t o both lead and cadmium, 
METHYLE ISOCYNATE, PLANTS, GROWTH,CYTOLOGICAL ABERATIONS 
84. TRIPATHI (DS) and ROY (SK) . Comparison of MIC p o l l u t e d 
a i r s o i l s of Bhopal. Cyto log ia . 53, 3; 1988; 46 5-468. 
Methle Cynate p o l l u t e d two year s o i l sample 
from Bhopal were t r i e d for onion growth. Observat ion 
r evea l ed r e t a r d i a t i o n of roo t growth due t o i nd i ced 
c y t o l o g i c a l anomaly in t h e i r c e l l s . Ihe poor growth 
of r o o t s and more chromosarial a b e r a t i o n s in t h e 
p rev ious sample than in t h e l a t t e r show t h a t MIC worked 
as r e t a r d out i n h i b i t o r . 
_ , - , DEPOLIATION 
8 5. KUMAR (G) and o t h e r s . Cytologic al e f f e c t s on p l a n t s by 
hygenic l eakages . Environ ^xp Dot. 29, 2; 1989, Apr; 
261-271. 
The leakage of gas l i k e raethylisocynate caused 
severe chromorphological damage in p l a n t s . Immediate 
90 
e f f e c t s of MIC on p l a n t s inc luded de fo l i a t ion^ burn t 
p a t c h e s and drying up of most a e r i a l p a r t s . Chromosome 
a b e r r a t i o n s were noted . 
NITRATE CONCENTRATION, SOIL, ZEAMA^ S 
86; ANGEE (JS) and o t h e r s . Mi t r a t e c o n c e n t r a t i o n s in p e r c o l a t e 
and ground water binder convent ional and n o - t i l l Zea 
Mays Watersheds. Aqric Ecosvst Environ. 25, 4 ; 1989, 
; ^ r ; 279-286. 
A 3 year study was conducted t o determine whether 
d i f f e r ences e x i s t e d in NO^-N c o n c e n t r a t i o n s under s o i l s 
p l an t ed t o convent ional and no t i l l corn (Zea mays L) . 
OaONE, AMBIENT, CROP 
87. OLSZYK (DM) and o t h e r s . P lan t response t o n o n f i l t e r e d a i r 
"^s added ozone genera ted from dry a i r or oxygen. J Air 
^aSte Manage Assoc. 40, 1; 1990, Jan; 77 -81 , 
The paper mentions he re p l a n t r e sponses t o 
genera ted 0^ added t o charcoa l f i l t e r e d a i r ^ s ambient 
Oj in n o n f i l t e r e d a i r . Alfa l fa was t h e t e s t c rop, with 
p l a n t s grown in open top f i e l d chanbors . 
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- , PHOTOSYNTHESIS, PLANTS, GROWTH 
88, PYE (JM) . Impact of ozone on the growth and y i e l d of 
t r e e s : A review. J Environ Qual. 17, 3 ; 1988, J u l - S e p ; 
347-360. 
Data from 2 5 experiments on seed l ing of 4 3 t r e e 
spec ies and hyb r id s show t h a t ozone can reduced growth 
and pho tosyn thes i s a t c o n c e n t r a t i o n s corranon in many 
a r e a s . Systematic d i f f e ren es of microcl imate l ea f 
morphology t h a t e x i s t a c ros s canopies a f f e c t s f o l i a g e 
s e n s i v i t y to O^. 
-, PLANT, GROWTH, DEVELOPMENT 
89. KASANA (MS) . Sens i t iv i ty of three leguminous crops to 0^ 
as influenced by different stages of growth and develop-
ment. Environ Pol lut . 69; 1991; 131-149. 
The sensivity of cicer arictinum, vigna raungo and 
Trighunella to O3 has been described at different stage 
of growth and development. This paper determines whether 
high concentration or senMtiv i ty of these legumes i s 
r e l a t ed to a par t icu lar growth. 
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- , - , INJURY 
90. MANIN I^NG (WJ) and o t h e r s . Ozone in ju ry on n a t u r e v e g e t a t i o n 
i n c l a s s I wi lde rness a r eas in New Hampshire and Vermont. 
P resen ted at 84 i^nual meeting of the a i r and waste 
Management Assoc ia t ion . Air and Waste Management Aggon. 
1991; 237. 
Ozone has become an important phytoxic a i r p o l l u t a n t 
i n wil<terness a r e a s . I t r e v e a l s the survey of ozone i n j u r y 
inc idence on na tu re v e g e t a t i o n in t h e Great gul f and I>ry 
River Wilderness a r ea s in t h e ^^hite Mountain Nat ional 
F o r e s t . Ozone in jury has been observed on white ash and 
biacX che r ry . Ozone c o n c e n t r a t i o n s tend t o be h igher in 
vermount and p l a n t in ju ry i s more e x t e n s i v e , 
- , SOIL MOISTURE, SOYBEAN 
9 1 . FLi=iGLER (RB) . E f f e c t s of ozone and water d e f i c i t on growth 
y i e l d n i t rogen metabolism of soybean. Scj & Enq. VQI 47^ 
8; 1987; 101. 
This paper de termines t h e e f f e c t of s o i l mois ture 
d e f i c i t on soybean response to ozone. A f a c t o r i a l combi-
na t ion of e i t h e r f i ve (1983) or seven (1984) O3 t r e a t m e n t s 
and two s o i l mois ture regimes was used in a randomized 
compi de. 
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- , WATERSTRESS, CROP PRODUCTION 
92 . MILLER (JE) and o t h e r s . Effect of ozone and water s t r e s s , 
s epe ra t e ly and in combination on soybean y i e l d . J Environ 
Qual. 18, 3; 1989, Ju l -Sep ; 3 30-336. 
A primary concern i s applying e x i s t i n g O2 e f f e c t s 
da t a on crop product ion i s t h e r e l a t i v e l y unknown i n f l u e n c e 
of s o i l n o i s t u r e which may modify p l a n t re^^onse t o O^, 
_, ENZYMES, CROPS 
9 3 . FIA3LER (RB) . Ozone and water d e f i c i t e f f e c t s on t h e 
n i t r o g e n a s s imi l a to ry en2ymes of soybean. The Air & Waste 
Manage Asson.1989; 92. 
Reveals the e f f ec t of ozone and water s t r e s s on 
N a s s imi l a to ry enzymes of soybean. The e f f e c t s of 0^ were 
s u b s t a n t i a l l y l e s s than t h e e f f e c t s of t h e WS t r ea tmen t 
i n nea r ly a l l v a r i a b l e s where e f f ec t were p r e s e n t . 
pAH CONCENTRATION, TERRESTRIAL, ENVIRONMENT 
94. EDWARDS (NT). E f f ec t s of PfUs in t h e t e r r e s t r i a l env i ron -
ment. The Ajr & Waste Manage Asson. 1989; 92 . 
Discusses t h e impact of PAHs on t e r r e s t r i a l 
environment on v e g e t a t i o n . Ass imi la t ion r a t e s vary with 
environmental c o n d i t i o n s , p l a n t spec ies , and p h y s i o -
94 
chemical p r o p e r t i e s of PAHs. I t can be chemical ly 
transformed by vegeta t ion^ s o i l microorganism, anc3 by 
photo ox ida t i on e s p e c i a l l y a t warm t empera tu re s and 
high ozone c o n c e n t r a t i o n . 
PEROXiTACETYZE NITRATE, CHLOROPLAST, STORMA 
95 . THOMSON (WW). Ef fec t s of peroxyace ty le n i t r a t e on u l t r a -
struct iore of Q i l o r o p l a s t . Bot Gaz. 126, 1; 196 5; 66-72, 
S tud ies of l e a v e s fumigated and damaged by PAN 
revea led t h a t c h l o r o p l a s t were markedly a l t e r e d as t h e 
damage developed. Ihe f i r s t n o t i c e a b l e change was t h e 
appearance of small dec l ron dense g r a n u t e s in t h e stroma, 
The ganuies deemed t o fuse i n t o rods and then i n t o an 
organ i sed membranes was d i s t r u p t e d t h e c e l l c o n t e n t s 
dumped toge the r i n to l a r g e mass. 
POLLUTANTS, ACinrC, ECOSYSTEM DAMAGE 
96. ARNOLDS (E) . Decline of actoray corrhizal fungi in Europe. 
Aqric Ecosyst Environ. 35, 2-3; 1991, Apr* 209-244. 
The cause of decline are discussed namely fores t 
succession, the col lect ion of saprocarps, changes in 
forest management, d i rec t effluences of air po l lu tan t s 
audification of forest so i l s and consequent increased 
95 
a v a i l a b i l i t y of aluminium in s o i l s o l u t i o n , n i t r ogen 
depos i t ion , inc reased l i t t e r accumulation, changes in 
herb layer of f o r e s t s and reduced t r e e v i t a l i t y . 
-f A3RI CULTURE, CROP 
97. HOULDEN (G) and o t h e r s . Air p o l l u t i o n and a g r i c u l t u r a l 
sph idpes t s . I I Chamber H i l t e r a t i o n exper iment . Environ 
P o l l u t . 72; 1991; 4 5-55. 
The response of four major aphid p e s t spec ies 
feeding on t h r e e major c rops were s t ud i ed a s e r i e s of 
experimental chambers. In th i spape r two s e t s of e x p e r i -
ments are descr ibed with both chercoal and " p u r a f i l " 
f i l t e r s and with aphids f eed l ing on t h e hos t p l a n t 
e i t h e r during f i l t e r a t i o n or a f te r f i l t e r a t i o n r e s p e c t i v e , 
- , AMONIA, SOIL, FOREST ECOSYSTEM 
98 . B0Xf4AfJ (Andries W) and o t h e r s . E f f e c t s of araonium on 
the development and n u t r i t i o n of p inus n ig ro in 
Hydrocul ture . Environ P o l l u t . 73, 2; 1991; 119-136. 
Appl icat ion of Amonia and Aluminum t o young p inus 
n i g r a var marit ima S e v i l l e t r e e s r e s u l t e d in a v a r i e t y 
of nega t ive e f f e c t s . Excess amonium led t o an i n c r e a s e 
in shoo t / roo t r a t i o . High amonium i n p u t s and aluminium 
d i s s imu la t ion in f o r e s t ecosystem w i l l l ed t o s u b s t a n t i a l 
n u t r i e n t d e f i c i e n c i e s . 
98 
- , ATMOSPHERIC, CROPS 
99, WORK (KS) and o t h e r s . Performance of two p i e c e a b i e s 
k a r s t . Stands at d i f f e r e n t s t ages of d e c l i n e . I l l Canopy 
t r a n s p i r a t i o n of green t r e e s . P iant P i s . 16, 4 ; 1988, 
Sep; 519-524. 
The p resen t study i s based on o b s e r v a t i o n s of t r e e s 
d i f f e r i n g in t h e i r n u t r i t i o n a l s t a t u s but apparent ly green 
on both s i t e s in order t o i d e n t i f y changes in t h e response 
p a t t e r n which might be caused by atmospheric c o n c e n t r a t -
i o n s of a i r p o l l u t a n t s and could lead t o t h e phenomenon 
of d e c l i n e . 
-,-, PLANTS 
100, REZABEK (CL) and o t h e r s . Regional e f f e c t s of sulpher 
d ioxide and ozone on e a s t e r n white p ine in e a s t e r n 
Wisconsin. P l an t P i s . 73, 1; 1989, Jan; 70-73 . 
Between 1 Ju ly and 25 September of 1986, 10,706 
white p ine (pinus s t rabus) at 109 study s i t e s in 30 
c o u n t r i e s of e a s t e r n Wisconsin were surveyed for t l p b u r n 
and m o t t l i n g . Tipburn and l -bt t ing a re v i s i b l e symptoms 
of a i r p o l l u t i o n i n j u r y . Tipburn and mot t l i ng were 
found t o be r e l a t e d one another r e s u l t e d in t h e absence 
of v e g e t a t i o n . 
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101, ZIMMERI^ IANN (R) . Performance of two p i c e a a b i e s XL) k a r s t . 
Stands at d i f f e r e n t s t age s of d e c l i n e . 1 1 , photo s y n t h e s i s 
and lea f conductance. P lan t I>Ls. 76, 4 ; 1988, Sep? 513-518. 
CO2 a s s i m i l a t i o n r a t e (A) and l ea f conductance (g) 
were measured in the f i e l d on i n t a c t b ranches of 3 5 year 
o l d pi l e a ab les (L) l<arst t r e e s in f i v e p l o t s each in 
hea l thy and dec l ine s tand. In order to s epa ra t e atmosph-
e r i c e f f e c t s on gas exchange from e f f e c t s of n u t r i e n t s 
de f ic iency , d i r e c t e f f e c t s of atmospheric po l lu t an t t s 
were s tud ied on green need le s of d i f f e r e n t age c l a s s e s 
in p l o t s of t r e e s at d i f f e r e n t s t ages of v i s i b l e d e c l i n e , 
- , CARBON, PLANTS 
102. BAZZAZ (FA) and GARBUTT (K) . The response of annuals in 
compet i t ive neighbourhoods ' E f fec t s of e l e v a t e d CO2. 
Ecology. 69, 4 ; 1988; Aug; 937-946. 
P l a n t s were grown in monoculture and in a l l p o s s i b l e 
combinations of two, t h r e e and four spec i e s in CO2 c o n t r o l l e d 
growth chambers a t CO2 c o n c e n t r a t i o n s . Species respond 
d i f f e r e n t l y t o enhanced CO2 l e v e l . 
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- , - , - , SEEDLING 
10 3. CLOUGH (TH) and PEET (MM) . E f fec t s of i n t e r m i t t ant 
exposure to high atmospheric CO^ on v e g e t a t i v e growth 
in soybean. Phvsiol P l a n t . 53, 4 ; 1981, Dec; 565-^69. 
Growth of soybean seedl ing >cept for 2 5 days at 
atmospheric of 350/1 CO2 was compared with growth of 
p l a n t s given 2,4 or 6 day a l t e r n a t i n g exposiire t o high 
and low CO2 l e v e l s . F i n a l l y , dry weight of p l a n t s 
inc reased with number of days in high CO2 but l ea f 
a reas were not g r e a t l y a f fec ted . Thus dry weight ga in s 
per u n i t leaf area were higher in high CO2 than in low 
CO2. 
- , CHLORINE, FRUITSPECIES 
104. ViJAYAN (R) and BEDI (SE). Effect of c h l e r i n e p o l l u t i o h 
on t h r e e f r u i t t r e e s p e d e s at Ranoli near Baroda, 
I n d i a . Environ Pol In . 57, 2; 1989; 97-102. 
Descr ibes t h e e f f ec t of c h l o r i n e p o l l u t i o n from 
9n a l k a l i e s and chemical p l a n t at Ranoli , near Baroda, 
on t h r e e t r o p i c a l f r u i t t r e e s spec ies - Mangifera 
hexandra Dubard (rayan) and syzygium cumini seeds 
( janun) . ^s compared t o c o n t r o l s growing in a l e s s 
p o l l u t e d area, t r e e s growingclose to the p l a n t showed 
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reduced mean leaf area, a higher percen tage of l ea f 
area damaged, a r educ t ion in f r u i t y i e l d , ch lo rophy l l 
pigments, p r o t e i n and carbohydrat c o n t e n t . The 
accumulation of p o l l u t a n t , c h l o r i d e , in the f o l i a r 
t i s s u e s was very high in mango and jamun. P l a n t s are 
arranged on t h e degree of damage mango, jamun and ray an, 
_. CHLOROPHYTA / 
105. KOVAR (P) and BAR3EC (E) . Balance and seasonal t r e n d 
of p a r t i c l e depos i t ion i n s t a n d s of g r a s s and maize, 
Sci Total Environ. 6 5; 1987, Sep; 227-24(3. 
I t was observed in study of l o s s of p o l l u t a n t s 
from pe renn ia l and seasonal s t ands in a c u l t i v a t e d 
lo rdscape t h a t atmospheric f a l l o u t deb i s f ixed more 
e f f e c t i v e l y by g r a s s stand e n s i s t e d by i t in i t s in 
co rpora t ion i n t o f o i l . Deposit t r a n s p o r t i s l a r g e l y 
a s soc ia t ed with dead g r a s s matter and turnover twice 
i s r e l a t e d to the decomposition of o rgan ic m a t t e r . 
- , COALDUST, CROPS 
106. PANDEY (DD) and SINHA (CS) . Impact of coal dus t p o l l u t i o n 
on g ra in c h a r a c t e r i s t i c s of maize. Environ Scol . 9, 2; 
1991, Jun; 553-554. 
2ea mays c u l t i v a t e s in t h e v i c i n i t y of coa l f i e l d 
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area of Oianbad d i s t r i c t Bihar e s p e c i a l l y J h a r i a coal 
f i e l d was s e l e c t e d t o >:now t h e response of g r a i n 
c h a r a c t e r i s t i c s of maize number of g r a i n s per COg, weight 
and volume of 1,00 g r a i n s , mois ture , p r o t e i n , t o t a l ash, 
f a t crude f i b r e , t o t a l ca rbohydra tes , i r o n phosphorus 
calcium and c a l o r i f i c va lue t o coal duct p o l l u t i o n . All 
c h a r a c t e r i s t i c s of t h e p o l l u t e d g r a i n s showed lovjer 
v a l u e s compared to con t ro l expect for ca rbohydra tes , 
i ron , phospherus and calc ium. 
- , - , PLANT, LEAVES 
107. SINGH (AK) . E f fec t s of Coal dust p o l l u t i o n on Butea 
Vjlanana Par ishad Anusandhan P a t r i k a . 25, 1; 
1982; 19-23. 
Impact of dust f a l l o u t from coa l i ndus t ry was 
2 
observed at 20 sampling s i t e s in an area of 64 KM 
each month for s ix months. R e s u l t s s t a t e s t h a t 
s p e c i a l l y Butea monosperma l e aves are a f f ec t ed , 
- , DUST, PLANTS 
108. RAZA (SH) and o t h e r s , i ^b i en t a i rqual i i ry and v e g e t a t i o n 
of Nacharam i n d u s t r i a l complex, Hyderabad: A case s tudy. 
P e r s p e c t i v e s in Environmental Botany, 2; 1988,Juny 185-198, 
Discusses the q u a l i t y of a i r and v e g e t a t i o n for 
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two y e a r s a t monthly i n t e r v a l s for So ^o suspended 
p a r t i c u l a t e s and d u s t f a l l . I t was found t h a t a i r 
environment got d e t e r i o r a t e d . Concent ra t ion of SO2 was 
reduced with i nc rea se in r a i n f a l l , r e l a t i v e humidity 
and wind speed. An attempt has been made to c o r r e l a t e 
dens i ty of p l a n t s with a i r q u a l i t y and t o eva lua t e 
r e l a t i v e t o l e r a n c e of p l a n t s . 
~ , - , SULPHURDIOXEDE, PLANTS 
109. ZEONG (Boyeong) . S tud ies on the a i r p o l l u t i o n in seoul . 
Korean J Pub Heal th . 1, 1; 1970; 378-84. 
Dust f a l l and SO2 were measured a t 14 i n d u s t r i a l 
a rea . Average amount of dust f a l l i n g a rea a r e 15,3 at 
r e s i d e n t i a l a rea . Concentra t ion of SOj range from 0,027 
ppm in p l a n t s t o 0 ,221 at i n d u s t r i a l area causes l o t of 
damage to p l a n t s and e f f ec t on growth of p l a n t . 
- ^ - , VEGETATION 
110. SETH (PC) and PANDEY (GS).Impact of dust p o l l u t i o n from 
a pozzolane based cement p l a n t p l a n t on v e g e t a t i o n p l a n t s . 
J I n s t n Enqrs I n d i a . 64, 3 ; 1984; 10 5-7. 
Impact of dust f a l l o u t from pozzolane based cement 
indus t ry was observed at 20 sampling s i t e s in .area of 
2 
64 km each month for s i x months. Resu l t s s t a t e s t h a t 
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s p e c i a l l y AHitun capa and Tomatoes l e a v e s a re a f f e c t e d . 
In Allium capa growth^ seed i s l a r g e l y a f f ec t ed due t o 
low absorpt ion l i g h t and tomato p l a n t s l e a v e s are found 
f u l l covered by dust so v a r i e t y and crop both suf fe red . 
_, ECOSYSTEM, TERRESTRIAL 
111. SIGAL (LL) and 3UTERLL (GW) . Evaluat ion of methods for 
determining adverse impact on a i r p o l l u t i o n on t e r r e s t r i a l 
ecosystem. Environ Manage. 11, 5; 1987, Sep; 67 5-694. 
Methods used t o determine adverse impact of a i r 
p o l l u t i o n on fotir l e v e l s of b i o l o g i c a l o r g a n i z a t i o n of 
t e r r i s t r i a l ecosystems were eva lua ted for t h e i r u s e . At 
t h e l eve l of ind iv idua l v i s i b l e in ju ry biomass and 
and sulpher upta3<e were the most of ten used components 
at t h e popu la t ion l e v e l , at t h e community l e v e l , diver s i t y 
and t h e ecosystem l e v e l . 
- , EMISSIONS, ECOSYSTEM DAMA3E 
112. BEYER im) . Damage t o t h e f o r e s t ecosystem on Blue 
mountain from smel t ing . AI^ : J Bot. 6 5, 1; 1988, Nov;361-369. 
A r t i c l e d e s c r i b e s the eco log i ca l s t u d i e s done at 
Lehigh Gap on Blue mountain y i e l d s o comprehensive p i c t u r e 
of damage t h a t may r e s u l t s from metal emiss ions . The most 
103 
obvious e f f e c t has been t h e d e s t r u c t i o n of t r e e s caused 
by a l i n e t o x i c i t y and n a t u r a l s t r e s s e s . There was some 
evidence of lead po i s ing of w i l d l i f e . 
- , - , INDUSTRIAL, CHLOROPHYTA 
113. VIEGI (G) and o t h e r s . Environmental and h e a l t h cond i t ion 
before and af te r o p e r a t i o n a l onse t of a very larfc(e power 
p l a n t in an I t a l i a n r u r a l a rea . The Ajr and Waste Manage 
Assoc. 1989; 96. 
Descr ibes the changes t h a t occur in t h e h e a l t h 
s t a t u s of r e s i d e n t s a f te r t h e o p e r a t i o n a l onse t of a 
p l a n t in r u r a l a rea , ihe power p l a n t bu rns o i l and emi ts 
upto 500 t o n s sulphtor d ioxide which have d i r e c t a f fec t 
on t h e surrounding p l a n t s corainunity. 
_, _, PLANT, CROP 
114. GOMATHI (V) and OBLISAMI (G) . E f f e c t s of pulp and paper 
m i l l , e f f l u e n t s on germinat ion of t r e e cops . Ind J 
Environ Heth. 34, 4 ; 1992; 327-328. 
Since many i n d u s t r i a l waste wa te r s f a l l in t h e 
b o r d e r l i n e as s a l i n e waters , these can be cons idered 
as p o t e n t i a l sources for i r r i g a t i o n . In t h e p r e s e n t 
study an at tempt has been made t o a s s e s s e f f e c t of a 
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pulp and paper mill eff luent can germination and grown 
behaviour of seeds of three peos t r ee seeds from neem 
(Azadiracter Indie a), Pungam (Pongamia glabra) and 
Tamarind (Taraarindua Indie a) were sown in po t s . 
- , - , RIVER, ]?LANTS 
115. VERMA (SR) and o thers . Pollution and saprotaic s t a tus of 
eastern Kalinadi. Limnologia (Berlin) . 15, 1; 1984; 69-133, 
Eastern Kalinadi i s a perehnial r ive r , several 
indus t r i a l un i t s dispose of their untreated wastes along 
with the colony and c i ty sewage into t h i s r i v e r . An 
attempt has been made to study the ecological features 
of a section of Kalanidi along s t re tch of 210 km. 
-,', SOIL, FERTILITY 
116. PRINZ (B) . Incinerator emissions impact on s o i l . PJLant 
Soil . 50, 10; 1990, Oct; 377-381. 
In the v ic in i ty of a cable waste incinator samples 
of garden soi l and garder p lan t s analysed for polychlor i -
nated dibenzodioxin and dibenzo-Furans. QDnsidering the 
concentration of dioxins in p lan t s should be l imited to 
3 ng whereas concentration in garden soi l should in 
prophylactic sense not exceed 15 ng. 
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- , - , - , PLANT 
117, FIRTZE (H) . Fores t so i l microbia l response t o emission 
from an i ron and s t e e l works. Spji Biol Biochem. 23, 2; 
1991; 151-155. 
The inf luence of the emission from an i ron and 
s t e e l Worlds on s o i l r e s p i r a t i o n , fungal hyphal l eng th 
green-needle l i t t e r decomposition and mic rob ia l biomass 
C and N, in l e aves of a p i n e s s s y l v e s t r i s . Fores t were 
i n v e s t i g a t e d twelve study s i t e s were e s t a b i l i s e d in a 
p o l l u t e d a rea . The same number of study s i t e s were 
e s t a b i l i s h e d in a c o n t r o l l area, 3 , 5-4 km from p l a n t , 
^ a n a l y s i s the percen tage mass l o s s of green needle 
l i t t e r was not a f fec ted by emiss ions . From t h e emissions/ 
t h e r e s u l t s a re in r e l a t i o n t o f o r e s t s o i l l i v i n g . 
- , EMVIRONMENTAL, PLANTS 
118. ?OSJRA (MP) and SAI (VS) . P e n a l i z a t i o n of t h e b i o t i c 
environment due to p a r t i c u l a t e matter and gaseous 
substance by cement dust p l a n t at Kymore. Asian Environ. 
10, 3; 1988; 63-67. 
The b i o t i c p l a n t environment c o n s t i t u i t i n g p l a n t 
animal and human l i f e a re being a f fec ted s e v e r a l l y upto 
2 km from f a c t o r y . The p e n a l i z a t i o n index used in t h i s 
108 
paper expresses the degree of penalization of the 
biotic environment collectively at different distances 
away from cement plant, 
-, ETHYLINE, OZOME, PLANT 
119. TINGEY (DT) and others. Stress ethylene: a measure of 
ozone effects plants. Atmos Environ. 10^  11; 1976;967-77. 
To determine if ethylene evolution by plants was 
correlated with ozone stress a range of plants more 
exposed to vjurying concentration of ozone. It was found 
that pondesor pine and soybean were the most sensitive 
holly 1 quash and marigon were least sensitive. 
-,-, PLANTS, MORDHOLOGY 
120. KAMBERBEEK (GA) and DENUNK (V0) . Review of ethylene effect 
on bublous plants. Scj Hprtic. A, 29; 1976; 101-115. 
Ihe broad range of effect both morphological and 
physiological can be observed. Ethylene inhibits a 
elongation growth of shoot and roots in bulb species. 
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-f EXPOSURE, METABOLISM CHANGES 
121. WINTER (Kl-us) and GADEMANN (Rol f ) . Daily changes in 
CO2 and Water vapoxar exchange, ch lo rophy l l ^ lu roscence 
and leaf water r e l a t i ons :Response t o high Nacl s a l i n i t y . 
P l a n t Phys io l . 9 5; 1991; 768x776. 
Simultaneous measurements of ne t CO- exchange, 
water vapour exchange and l ea f water r e l a t i o n s were 
performed in meremfranthemum c rys to l l i num in response 
to high p i e l s a l i n i t y in t h e r o o t i n g medium, Turpor 
p r e s su re of merophyll c e l l y was determined with p r e s s u r e 
p robe . Although t h e s e p l a n t s were not exposed t o any 
p a r t i c u l a r s t r e s s t r ea tmen t , water conten t and tu rgor 
p r e s s u r e r e g u l a r l y decreased . 
_, _, OZONE, PLANTS 
122. ORMORD (DP) . Sens iv i ty of Pea c u l t i v o r s to oaone. P lan t 
P i s Rep. 60, 5; 1976; 4 236. 
C u l t i v a r s of pea (P Sativum) were exposed t o 
ozone 2 5.50 pp hm .03 for 6 h r s t o determine t h e i r 
r e l a t i v e s e n s i t i v i t y or s u c e p t i b i l i t y . C u l t i v e r s 
respond d i f f e r e n t l y at 2 5 pp hm but were s imi la r 50 
pP hm. 
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123, RAJPUT (CBS) ijnd ORI'DRD (DD) . Response t o egg p l a n t 
c u l t i v e r s t o ozone, Hort Science. 115; 1976; 462-63. 
P l a n t s of 8 c u l t i v a r s of egg p l a n t (solanum 
me longer a L) exposed t o 6.40 pp h r s 0^ for 6 h r s each 
day at 3 5 and 36 days age v a r i e d i n s u c e p t i b i l i t y as 
i nd i ca t ed by lea f area damage. Ihe most s e n s i t i v e 
c u l t i v a r s was ea r ly hybr id l e a s t s e n s i t i v e was Black-
k i t e . 
- , FRUITS, VE:GETi!ffION 
124. WEIDENSAUL (TC) . Resu l t s of t h e 1969 s t a t e wide survey 
of a i r p o l l u t i o n damage to v e g e t a t i o n in Pennsylvania . 
P lan t P i s . 56, 8; 1972; 701-704. 
Grea t e s t l o s e s were observed on t h e vege t ab l e 
f r u i t and agronomic crops followed by lown ornamental 
green house, fo l lowers and f o r e s t t r e e s . The suspected 
major p o l l u t a n t s in decreas ing order importance %ere 
ox idan t s , ox ides of S, Pb, H c l , p a r t i c u l a t e s , h a r b i c i d e s 
and e thy lene , o ther l o s s e s a l so observed such as changes 
in t h e vege t a t i on t y p e . 
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- , FUMIGATION, PEA LEAVES 
125. NA3ESWARA (R) . Enzyme l e v e l s in ozone fuinigated pea l e a v e s . 
P l an t Phys io l . 100,1; 1992, Sep; 138-145. 
Fumigation with ozone for 4 h on 2 consecu t ive days 
had no s i g n i f i c a n t e f f e c t on g l u t a t h i o n e r e d u c t a s e a c t i v i t y 
in pea s . However, immuno blonging showed a g r e a t e r l e v e l s 
of g l u t a t h i o n e r educ t a se p r o t e i n in e x t r a c t s from ozone 
fumigated p l a n t s compared with t h a t in c o n t r o l l p l a n t s . 
- , GASSEOUS 
126, GAKETT (AP) and o t h e r s . Use of conversion f a c t o r s i n a i r 
pol lgi t ion s t u d i e s , SO2 ppm, Mg M3. Atoms Environms. 10, 4 ; 
1976; 32 5-28. 
SO2 which must be conver ted t o Mg, M3 where compara-
b i l i t y a r i s e s of ga reus with p a r t i c u l a t e and e i r o s a l 
sampling or with o t h e r s , types of cont inuous SO- ana lyze r s 
3 
r eco rd ing d i r e c t l y in Mg, M t h i s c o n c e n t r a t i o n of SO2 
Ca c h l o r o s i s in l e aves a l so which 5^^  dangerous t o p l a n t s . 
no 
-,-, LEAVES, STOMATA 
l27 . ESTOCK (MD) and o t h e r s . Use of i n f r a r e d thermography for 
assessment of storaatal response t o ozone exposure 
p resen ted at 84: annual meeting of the a i r and waste 
management a s s o c i a t i o n Canada. Ajr and V^aste Management 
Associa t ion P i t t s b u r g h . 1991; 234. 
Gaseous p o l l u t a n t s can in f luence t h e dynamics of 
p l a n t s tomatal r e sponse . In f r a red thermography was used 
in t h i s study t o cont inuously monitor l ea f tempera ture 
of bean (phaesolus ""^ulgaris L) over t h e course of an 
ozone exposure without l ea f d i s t u rbance . The leave 
exposed to ozone e x h i b i t e d temperature r i s e r e l a t i v e 
t o ambient air 102-133 minuteaf ter s t a r t of t h e 
fumigat ion. Leaves exposed to ozone r e c t e d 122-139 
minutes from the s t a r t of t he exposxare, 
128. SALGARE (SA) and IYER (MP). Effec t of auto-exhaust 
p o l l u t i o n on the s t ens anatomy of some weeds. 
J ^ o t o x i c o l Environ. 1, 1; 1991, Jan ; 4 5-48. 
The a r t i c l e mentions the e f f e c t s of au to-exhaus t 
p o l l u t i o n some weeHs. A v i r i d u s , ^oerhavia 
d i f f e r s , Cgs ia to ra and Euphorbia h i r t a . The parameters 
mentioned inc luded 1. Number of t r i c h o m e s / u n i t area 
I l l 
2, l eng th and b read th of t r i c h o u l e s . 3 . Number of 
parenchyma c e l l s and 5. t h i c k n e s s of s t a t e and c o r t e x 
from t h e T. s. of 4 th i n t e r n o d e . Ihe i n v e s t i g a t i o n s proved 
t h a t the auto-e>diaust p o l l u t i o n i n h i b i t e d a l l t h e p a r a -
meters except number of t r i chomes . 
-,-, PLANTS, ANATOMICAL CHANGES 
129. AHMAD (Z) and KALIMULLAH. Impact of a i r p o l l u t i o n on t h e 
anatomy of 3arl< of some economically impor tan t t r e e s . 
J Tree % i . 1, 1; 1988; 58-60. 
Comtnon and economically important t r o p i c a l t r e e s : 
gold mohar (Delonix r e g i a L) and tamar in ( tamarindus 
i n d i c a L) were observed t o v a r r i e d r e sponses ac ross t r e e 
t runks to s t r e s s caused by a i r p o l l u t i o n due t o coal 
f i r i n g a t Ihermal power complex, Kasimpur, Aligarh, U.p. 
v a r i o u s components of bark, the depth of rhytidome, non 
conducting secondary photem zone amount of ax i a l p<=irenchyma, 
and r a y s have shown s i g n i f i c a n t i n c r e a s e in t a n a r i n d 
t r e e s . While gold mohar responded n e g a t i v e l y except the 
depth of rhytidome and non conducting pholem zone which 
remained unaf fec ted . 
112 
- , - , - , CHLOROPHYLL 
130. COCKER (PD) . E f f ec t s of SO2 on ban< e p i p h y t e s . Bt Brpvl 
SOC. 5; 1967; 341-47. 
High Concentra t ion of SO2 have shown to cause 
degradat ion of ch lorophyl l t o phylophycin. High cone of 
SO2 shown degradat ion of ch lo rophyl l and a f te r i t shows 
e f f e c t on p h o t o s y n t h a s i s . There i s l i t t l e e f f e c t on 
growth of t h e p l a n t s a l s o . 
- , - , - , SPURGE,, NEEDLES 
131. SCHULZE (ED). Air p o l l u t i o n and f o r e s t dec l ine in a spruce 
(Picea ables) f o r e s t . Environ P o l l u t . 29; 6; 1989^ May; 
166-178. 
Symptoms of p l a n t community dec l i ne of spruce in 
Europe range from needle yel lowing and l o s s to t r e e and 
stand m o r t a l i t y SOj/ NO^ and ozone has had d i r e c t e f f e c t 
on ndde les and pathogens have only been secondary agen t s . 
The imbalance between canopy uptake n i t r o g e n and roo t 
r e s u l t e d in t h e dec l ine symptoms. 
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132, SHATSKA (RM) . Nitrogen metabolism of woody p l a n t s 
funigated with SO2. Urk Bot 2H. 32, 5; 1976; 663-64. 
An i n c r e a s e in the concen t ra t ion of SOj i t s 
nega t i ve e f f ec t on t h e p l a n t s on t h e seed l ing in 
p a r t i c u l a r , as manifested in the d i s t r i b u t i o n of 
n i t rogen metabolism. 
- , - , ROOT, PHYT0S™THESIS 
133, KUEPPER and KLUMPP (G) . Effec t of O3, Si^ and NG^ on 
gas exchange and search economy in nor way spruce (Picea 
ables) . GeoQ Jot i rna l . 17, 2; 1988, Sep; 271-75. 
During 15 months experiments one year o l d n e e d l e s 
showed decreased pho tosyn thes i s a f te r s i n g l e t r ea tmen t 
with ©2 and SOj r e s p e c t i v e l y t h e combination O^/SO^ 
enhanced the e f f ec t (50% of c o n t r o l ) . Roots e r f i ib i t ed 
lowered s t a rch c o n t e n t s in a l l t h r e e fumigafaan 
t r e a t m e n t . 
- , - , SEEDRADE 
134, DAROS (G) and o t h e r s . Single and i n t e r a c t i v e e f f e c t s of 
low l e v e l s of O3/ 9O2 and NO2 on the growth and y i e l d 
of spring r a p e . Environ P o l l u t . 72; 1991; 269-286. 
Due to presence rumorous gasseous and p a r t i c u l a t e 
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compounds in the lov^er atmosphere, p l a n t s a re exposed to 
a v a r i e t y of p o l l u t a n t s t h a t occur in v a r i o u s c o n c e n t r a -
t i o n and combinat ions, The p resen t study d e s c r i b e s the 
r e s u l t s from t h r e e consecut ive growing seasons during 
which o i l seed rape was expiosed to 0 , / Noj and SO2 
singly and in combination a t c o n c e n t r a t i o n s r e l e v a n t 
t o ambient c o n d i t i o n s . 
_, HERBICIDES 
135. BELL (JNB) and CLOUGH (WS) . Depression of y i e l d in 
rye g r a s s exposed t o su lpherd ie ox ide . Na ture . 241; 1973; 
47 -9 . 
S 23 p l a n t s were taken grown in p o l l u t e d and non-
p o l l u t e d atiTK)spheric in c o n t r o l . The p l a n t s grown in 
p o l l u t e d chamber were v i s i b l e smaller and c h l o r o t i c . 
I t had also been found t h a t a r educ t ion of 4o%. In 
shor t dry of had taken p lace in p o l l u t e d chamber. 
Chlorophyll a l so get degrated and t h a t i s why photosyn-
t h e s i s Was a f fec ted r e s u l t i n g in l e s s only wt of p l a n t s . 
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-,-, CROP 
136. PAHUJA (SS) and SHARMA (HC) . Effect of h e r b i c i d e 
contaminated water on germinat ion of seeds of v a r i o u s 
c r o p s . Harvana Aqric Univ J Res. 12, 2; 1982; 266-271. 
Describes the e f f e c t of water p o l l u t i o n on wheat, 
gram, green gram, p e a r l m i l l e t and c o t t o n . Effect on 
shoot l eng th of a l l c rops i n h i b i t e d except wheat. Root 
l eng th of a l l t he crops was reduced s i g n i f i c a n t l y in 
a l l t r e a t m e n t s in comparison to a l l c o n t r o l . Cotton 
and gram did not e id i ib i t any roo t or shoot growth under 
t h e in f luence of 2,4-D. 
- , INDUSTRIAL, EFFLUENTS, PHYTOPLANKTON 
137. DEVASSiT (VP) and o t h e r s . E f f e c t s of i n d u s t r i a l e f f l u e n t s 
on b i o t a : c a s e s tudy. Indian J Mar S c i . 16, 3; 1987; 146-50. 
Ihe inshore wate rs off Mangalore, r e c e i v i n g 
i n d u s t r i a l e f f luen t d ischarge were s tud ied for phy to -
p lankton , zooplankton and ben th i c popu la t ion diatoms 
dominated the phytoplankton popu la t ion , A s t r i k i n g 
featirce observed was t h e p e r s i s t e n t occur rence of 
c e r t a i n spec ie s throughout the pe r iod of s tudy. 
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-,-, PLANTS, GERMINAITON 
138. CHOUDHARY (,^Ci and o ther s. Effec t of paper m i l l e f f l u e n t 
on seed germinat ion and seedl ing growth of maize. Enyir 
& Ecol . 5, 2; 1987; 28 5-7. 
Maize (Zea Mays L) seeds were kept for germina-
t i o n in p e t r i d r i t i e s con ta in ing equal amount of s o i l 
t r e a t e d with d i f f e r e n t c o n c e n t r a t i o n s of e f f l u e n t . Upto 
25% concen t r a t i on both t h e pe rcen t of germinat ion and 
seedl ing growth were increased , but i t decreased at 
h igher c o n c e n t r a t i o n s , 
-,-,-, GROWTH 
139. McCLENAHEN (JR) and BROVJN (JH). Air p o l l u t i o n and p inus 
s t robus high growth: a s o i l s i t e modeling approach. For 
Ecol Manage, 25, 3-4; 1988, Nov; 221-237. 
^ e hypo thes i s t h a t sub t l e he igh t growth 
r e d u c t i o n s can be de tec ted in ea s t e rn white p ine (Pinus 
strobus) near a major i n d u s t r i a l a rea . P r e d i c t i v e he igh t 
equa t ions s p e c i f i c t o the two l o c a t i o n s were developed 
using stepwise m u l t i p l e r e g r e s s i o n a n a l y s i s on p r i n c i p l e 
Component n ine c o r e s . 
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- , LEAVES, INJURY 
1 4 0 . CHRISIDDOULAKIS (NS) a n d KOUTSOGEORGOPOUIOU. A i r p o l l u t i o n 
effec ts on the leaf of two injury r e s i s t a n t species: 
Eucalyptus carnaldulensis and 01 ea europeal. Bull Environ 
Cot am Tnxicol. 47, 3; 1991, Sep; 433-4 39. 
I t leads to the conclusion tha t l i f e i s threatened 
by not only by various chemical compounds, re leased in to 
atmosphere, but also by elimination of the improvement 
of air qual i ty and the r e t a rd i t i on of primary product ivi ty 
through plant in ju r i e s . Invest igat ions for plant species 
r e s i s t a n t to pol lut ion induced in ju r i e s do have a meaning. 
- , - , NEEDLES 
141, MANKOVSKA (B) and o the r s . The effect of air pol lu t ion from 
the krom pactry and Radhay smelteries on picea ables 
ka r s t . Ecology (CSSR) . 8, 1; 1989; 49-58. 
Concentration of ^, N, P, K, Ca, Mg, S, B, i^ b, 
M, Si^ ^e, Cu, Zn, are measured in samples of spruce 
needles fine roots and so i l s at the three d i f ferent 
distances from two smelter ies . Emissions of SO2, As, 
SD are also affected. 
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- , - , STOMATA 
142. MAJERNIK (0) and MANSFIELD (JA) . Di rec t e f f ec t of SO2 
p o l l u t i o n on the degree of opening s tomata. Nature . 227; 
1970; 370-78. 
Incfeased opening o5 stomate of v i c i a f sba in 
presence of ^"^2' "^^ r a t e of opening of stomata of 
v i c i a faba i s very much increased in t h e p r e s e n t of t h e 
a i r p o l l u t a n t s . Stomatal opening of v i c i a faba , SO., due 
t o t o x i c i t y of t h i s p o l l u t i o n t h i s shows e f f e c t on 
r e s p i r a t i o n and t r a n s p i r a t i o n both s ide by s i d e , 
-^ LICHEN, CELL MEMBRANE 
143. ALBBIC TUBETIC (A) and o t h e r s . Air p o l l u t i o n damage to 
c e l l membrane, in l i c h e n s - r e s u l t s of simple b i o l o g i c a l 
t e s t appl ied in Ri jeka. Water Air Sbil P o l l u t . 47, 1-2; 
1989, Sep; 25-33, 
A simple b i o l o g i c a l t e s t was appl ied to specimen 
of l i c h e n s c o l l e c t e d within Rijeka c i t y a rea to determine 
t h e i r plasma membrane i n t e g r i t y . The ob t a ined r e s u l t s on 
membrane damage are in good agreement with S02 c o n c e n t r a t i o n 
da ta and where determined l i c h e n s zones wi th in c i t y a r ea . 
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- , MARINE, HYDROCULTURE 
144. BONNEFONT (JL) and GUIENNET (B) . San i ta ry r i s k due to t h e 
u t i l i z a t i o n of urban e f f l u e n t s in marine aquacu l tu re , 
Tech Sci Methods. 85, 9; 1990, Sep; 413-420. 
The study i s des t ined t o eva lua te for s a n i t a r y 
o b j e c t i v e s , t h e f a t e of facea l contaminat ion t e s t organism 
and of some pathogens con ta ined in e f f l u e n t s from v a r i o u s 
o r i g i n s and which were stocked in tank, in order to 
f e r t i l i s e c u l t u r e s of n a t u r a l marine jhytoplankton. I h r ee 
t ypes of e f f l u e n t were s t ud i ed : raw eff luent^ p h y s i o -
chemical ly and b i o l o g i c a l l y t r e a t e d e f f l u e n t , i n an 
experimental device with cont inuous flow, which mixed 
them with sea water . 
- , METALS HEAViT, LEAVES, STARCH 
145. PAAHLSSON (A Balsberg). Effect of heavy metal and Sc)^  
pol lut ion on the concentration of carbohydrates and 
nitrogen in t ree leaves. J Envirgn Hot. 67, 7; 1989, 
July; 2106-2113. 
The concentration of carbohydrates and nitrogen in 
leaves needles of beut la pubescens, be tu la pendula roth, 
picea abies and pinous sy lves t i s were inves t iga ted . 
In most of leaf or needle sample nearest to the soxirce 
the concentration of starch and t o t a l sugars were s ign i -
f icant ly higher than in con t ro l l s . Glucose and fructox 
were lower than in the cont ro ls . 
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- , - , SOIL, ROOTS 
146. JANA (S) and CHOUHARI (MA). Heavy metal p o l l u t a n t mercury 
cyc le in environment. Sci Cul. 51, 6; 1985; 177~80. 
Heavy metal p o l l u t a n t in s o i l , d i s t u r b e s t h e s o i l 
mineral up take . These mta l s depos i ted on r o o t . On 
i n v e s t i g a t i o n i t i s found t h a t l a r g e number of r o o t 
caps has beendestroyed or about t o . 
- , - , TOXIC, SULPHURDIOXIDE, LEAVES, STRUCTURE 
147. STIRBAN (M) and o t h e r s . U l t r a s t r u c t u r e in l e aves of 
fagus d y l v a l i c a and ca rep inus be tu lu s i n d i v i d u a l s t o l e r a n t 
and s u s c e p t i b l e to So2 and heavy metal p o l l u t a n t s . 
J Air Po l l u t Gontr Ass. 6 1 ; 1966; 467-71 . 
Mentions t h a t sucep t ib l e and very s u c e p t i b l e 
i n d i v i d u a l s of both spec ie s g radua l ly undergo modi f ica t ion 
in o r g a n e l l s u l t r a s t r u c t u r e not only dur ing t h e f i r s t 
s t e p s of greening and momentary exposure t o a i r p o l l u t i o n 
but a l so as a r e s u l t of long terra exposure t o chronic 
p o l l u t i o n in t h e f o r e s t , 
- , MYCORYIZA PUNGI, FOREST 
148. JAKUCS (P) . Ecological approach t o f o r e s t decay in hungry. 
Environ P o l l u t . 74; 1991, March; 235-241. 
Mentions the cause to decay of p l a n t s in f o r e s t s . 
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Soi l a c i d i f i c a t i o n induced by a i r p o l l u t a n t s and d i s appea r -
ance of inycorr?iiza fungi, t h a t promotes water and n u t r i e n t 
absorpt ion have been cons idered and i d e n t i f i e d on primary 
causes of deciduous p l a n t decay. 
- , NITRATE, SOIL, LEAVES, PEA 
149. SINGH (ON) and o t h e r s . N i t r a t e a s s i m i l a t i o n in pea l e a v e s 
in t h e presence of cadmium. Water Ajr Soi l P o l l u t . 42, 1-2; 
1988, Nov; 1-5. 
^ p p l y of 0 .01 mm a c e t a t e s e i t h e r t o t h e e n t a c t 
seedl ing or t h e excised l e a v e s of 15 d pisum s a l i vum L, 
Bonvi l l a s eed l ings i n h i b i t e d in vivo n i t r a t e r e d u c t a s e 
a c t i v i t y , t o t a l so luble p r o t e i n , ch lo rophy l l and 
c a r o t e n o i d s . The i n h i b i t i o n was independent of metal 
c o n c e n t r a t r o b s . In exc ised l ea f t i s s u e , heigher concen-
t r a t i o n s of Cd had no conspicxaous e f f ec t on n i t r a t e 
a s s i m i l a t i o n . 
- , NITROGEN DIOXIDE, PLANTS 
150. ASHENDEN (TW) and o t h e r s . E f f ec t s of n i t rogen d ioxide 
p o l l u t i o n on t h e growth of t h r e e fern s p e c i e s . Environ. 
P o l l n . 66; 1991; 301-308. 
Mentions t h e r e a l i s t i c th read posed by ac id i c 
p o l l u t a n t s to na tu ra l v e g e t a t i o n . Ihe e f f e c t s of 
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e x p o s i n g p l a n t s of d r y o p t e r i s f i l i x - m a s s c h o t t , p h y l l i t i s 
s c o l p a n d r i u m Kevnnan and Bolypodium v u l g a r e L. t o NO^ f o r 
37 weeks , were i n v e s t i g a t e d i n a c l o s e d chamber f u m i g a t i o n 
sys t em. At t h e end of s t udy , t h e r e was a lower dry we igh t 
y i e l d of g r e e n s h o o t s of p . v u l g a r e f o r p l a n t s , i n t h e 
NO2 t r e a t m e n t a s compared t o c o n t r o l p l a n t s . 
-^ NITROGENOUS, PLANTS, LEAVES 
151 . PIETILA ( M a r i t t a ) and o t h e r s . E f f e c t s of n i t r o g e n o u s Dir 
p o l l u t a n t s on c h a n g e s i n p r o t e i n s p e c t r a w i t h t h e o n s e t 
of w i n t e r i n t h e l e a v e s and shod)ts of t h e B i i b e r y 
(Vaccinium M y r t i l l u s L) . Envi ron Pol I n . 6 6 ; 1990, March; 
10 3 -116 . 
The p o l l u t a n t s i n t h e i n d u s t r i a l a r e a c a u s e d a 
c o n s i d e r a b l e d e c r e a s e in t h e c o n c e n t r a t i o n of s o l u b l e 
p r o t e i n s p a r t i c u l a r l y i n t h e l e a v e s i n ^sugust and September . 
A d e c r e a s e was o b t a i n e d in s i x components i n t h e l e a v e s 
and t h r e e components in t h e s t ems , w h i l e i n c r e a s e were 
o b s e r v e d in one component i n t h e l e a v e s and four components 
in t h e s t e m s . One r e a s o n fo r t h e l o w e r e d c o l d - r e s i s t a n c e i n 
t h e b i l b e r r y c a u s e d by a i r p o l l u t a n t s c o u l d t h u s be t h e 
l o w e r e d c o n c e n t r a t i o n s of c e r t a i n s o l u b l e c y t o p l a s n i c 
p r o t e i n t h a t p r o t e c t t h e p l a n t a g a i n s t w i n t e r c o n d i t i o n s . 
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-, -, -, PHOTOSYNTHESIS 
158, SRIVASTAVA (K) and AHMAD (KJ) . E f f ec t s of a i r p o l l u t i o n 
on c e r t i c u l a r f e a t u r e s of croton s p a r c i f i r u s Morong. 
New Bot. 9; 1982; 27-9. 
Mature croton were exposed to charcoa l f i l t e r e d 
a i r to ambient ozone in open top f i e l d chambers. The 
i n i t i a l s lope of c a r b o x i l a t i o n e f f i c i e n c y cvirves run 
l e s s for t h e ambient ozone t r e a t must compared t o 
f i t t e r e d a i r t reatment .Ozone for f i v e hours had no 
e f f e c t on croton p h o t o s y n t h e s i s . 
- , PARTICULATES, PLANTS 
159. RAJVANSHI (A) and SRIVASTAVA (MM). Evaluat ion of p a r t i -
c u l a t e p o l l u t i o n around the lime kinns and i t s impact on 
p l a n t s . Environ Ecol . 9, 1; 1991, March; 141-144. 
^ e pape rp resen t s the r e s u l t s of t h e a n a l y s i s of 
ambient a i r q u a l i t y for p a r t i c u l a t e p o l l u t i o n r e s u l t i n g 
from l ime kin o p e r a t i o n s . The r e s u l t s of t h e s p e c t r a l 
a n a l y s i s for chemical composition r e v e a l e d t h a t p a r t i c u l a t e 
l ime i s mainly composed of m e t a l l i c ax ides injxir ious 
e f f e c t s of lime depos i t ion on p l a n t s growing around t h e 
i n d u s t r i a l area were recogn i sed . Time depos i t ion a l t e r s 
the q u a l i t y and quan t i ty of the l i g h t incedent on p l a n t s 
leaf surface , consequently a f f ec t i ng chlorophy s y n t h e s i s 
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and p h o t o s y n t h e s i s . Reduction in the growth of p l a n t s 
in terms of phytomass accumulation and y i e l d was a l so 
s i g n i f i c a n t . 
_, PEROXYACETYLE NITRATE, CROP, ENZYMES 
160. TAYLOR (OC) . Importance of peroxyace ty le n i t r a t e as 
phytoxic a i r p o l l u t a n t . J Air P o l l u t Cpntr Ass. 19, 5; 
1969; 342-5. 
PAN are family of corps which r e s u l t s from p h o t o -
chemical r e a c t i o n between contaminants r e a l i s e d t o atmos 
by corabusion of organic f u e l . PAN i s the most abxindant 
member of t h i s family and i s r e s p o n s i b l e for s e r i o u s 
p l a n t i n j u r i e s in some p o l l u t e d a reas c h a r a c t e r i s t i c a l l y . 
PAN i n h i b i t s a c t i v i t y of severa l enjoyes by a t t ack ing 
t h e sulphydryl group when enzyme e x t r a c t s are fumigated 
in n i t r o . 
- ^ _ , - , PLANTS 
161. NIEBOER (H) and VANHAM (J) . PAN in r e l a t i o n t o O3 and 
some met ro log ica l parameters a re d e l f t in t h e Nei ther land 
and crop damage. Atmos Environ. 10, 2; 1976; 115-20. 
Cone of PAN a produc t of photochemical a i r p o l l u -
t a t i o n were measured every 15 rain, in ambient a i r the 
mean ha l f hour PAN cone, p rov ides a b e t t e r c r i t e r i a n than 
mean ha l f hour o2one cone. I t causes a l o t of damage to 
p l a n t / crop p l a n t s PAN and ozone both dangerous t o p l a n t 
growth. 
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- , PESTICIDES, SOIL, MINER?iLS 
162. BURT (T) and HAYCOCK (N) . Farming and n i t r a t e p o l l u t i o n . 
J Gepq. 76 p t l , 330; 1991, Jan ; 60-6 3. 
ffcdern a g r i c u l t u r e i s now cons idered as a s i g n i f i -
can t source of water p o l l u t i o n sediments from eroded 
so i l / f e r t i l i s e r s , p e s t i c i d e s and farm yard wastes 
adversely a f fec t the q u a l i t y of sur face and ground water 
p l a n t s , "^e environmental e f f e c t s of a g r i c u l t u r a l p o l l u t a n t s 
s p e c i a l l y in Europe expressed about i nc r ea se in n i t r a t e 
concen t r a t i ons of r i v e r s aqu i f e r s over r e c e n t y e a r s . 
_, PLANTS 
163. SCHENONE (G) . S tud ies on the p h y t o t o x i c i t y of ac id smuts. 
Water Air Soil P o l l u t . 42, 1-2; 1988, N©v; 47-56 . 
^ e f o l i a r response of 31 s e l e c t e d p l a n t spec ie s 
was ranked and marked d i f f e r e n c e s in s e n s i t i v i t y were 
observed. Anatomical f e a t u r e s of t he f o l i a r l e s i o n s were 
determined. The t o x i c i t y of sweet was l a r g e l y dependent 
on t h e i r a c i d i t y and s i z e . Some growth parameters were 
nega t i ve ly a f fec ted by ac id sweet in r a d i s h . 
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-,-, BIOCHEMICAL VARIATIONS 
164 BEG (MU) . Biochemical l e s i o n s in p l a n t s due to a i r 
p o l l u t i o n . P e r s p e c t i v e s in Environmental Botanv.2; 1988, 
June; 307-325. 
Air p o l l u t a n t s a l so e f f ec t t h e p l a n t growth and 
y i e l d without express ion of v i s i b l e in ju ry symptoms. Such 
in ju ry may be caused by impairment of normal p h y s i o l o g i c a l 
and biochemical p r o c e s s in p l a n t s and i s s o - c a l l e d b i o -
chemical in ju ry or s u b t l e i n j u r y . The t a r g e t s for b i o -
chemical l e s i o n s in p l a n t s might be one or more a l l 
o rgan i se such as c e l l wall and p la sna membrane, c h l o r o p l a s t s , 
n i t r o c h o n d r i a , nucleus and ribosomes peroisomes e t c , 
-,-, EPIDERMAIL STRUCTURE 
16 5. KASAT (ML) and A3RAWAL (SK) . Effect of a i r p o l l u t i o n on 
epidermal s t r u c t u r e of pongamia p i n n a t a . Acta Ecol . 4, 2; 
198 2; 10-12. 
Excess of gasseous p o l l u t a n t s SO2/ NO2, CD2 and NH^ 
e t c . cause growth d i s t u rbances in pongamia p i n n a t a . I t 
ha s been no t i ced t h a t by p o l l u t a n t s l a r g e epidermal 
s t r u c t u r e i s being a f fec ted of p a r t i c u l a r s p e c i e s . 
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- , - , EPIDERMIS 
166. KASM? (ML) and AGRAWAL (SK). Impact of a i r p o l l u t i o n 
epidermal s t r u c t u r e of Bauhinia purpurea l i n n . Acta 
Ecol . 3, 1; 1982; 24-26. 
Excess of n i t rogen a r i s i n g from f e r t i l i z e r or 
from gasseous p o l l u t a n t s cause growth d i s t u r b a n c e s and 
ap ica l shoot death and epiderra s t r u c t u r e of p l a n t has 
been f u l l y dest royed, 
- , - , GERMINATION 
167. WDLTERS (JHB) and MARTENS (MJM) . E f f e c t s of a i r p o l l u t a n t s 
on p o l l e n . Bot Rev. 53, 3; 1987, J u l - S e p ; 372-414. 
In vivo and v i t r o po l l en germinat ion and p o l l e n 
tube growth are a f fec ted by a i r p o l l u t a n t s . P l l l e n 
germinat ion and tube e longa t ion d i f f e r in t h e i r response 
t o a i r p o l l u t i o n s t r e s s and both are more s u s c e p t i b l e in 
v i t r o compared to the in v ivo s i t u a t i o n . 
-,-, INJURY, CHRONIC 
168. PASARAS (GK) ,and CHIRSTODOULAKIS. Air p o l l u t i o n e f f e c t s 
on the s t r u c t u r e of c i t r u s aurantium l e a v e s . Bul l Environ 
Cbntam Toxicol .39 , 3; 1987, Sep; 1474-980. 
Ind iv idua l a i r p o l l u t a n t s cause acute chron ic p l a n t 
in jury/ ac t on stomata and e f f e c t carbon dioxide exchange 
as well as p l a n t growth and development 
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169. TAYLOR (HJ) and BELL {JNB) . Studies on the tolerance to 
SO2 of grass population in populated areas V, inves t iga t ion 
in to the development of tolerance to SO2 and NO- in 
combination and NO2 alone. New Phvtol. 110, 3; 1988; 
327-338. 
Grass populations col lec ted from two s i t e s with 
different pol lut ion c h a r a c t e r i s t i c s . Ihey screened for 
acute and chronic air pol lut ion injury caused by nitrogen 
dioxide and sulph\ar dioxide in combination with NO ,^ in 
comparison witJi bred c u l t i v a r s of some species grown at 
a clean air s i t e . No evidence of tolerance of acute Noj 
or NO2 ISO2 injury found at one s i t e ( i . e . Ph i l l ips park) . 
A dadylis glomerata L population from rainham ^owed 
tolerance to both types of injury. Increased chlorophyll 
content and reduced r a t e of senescence i s also observed, 
-,-, LEAVES 
170. TAKAHAMA (Umco) and o thers . Effects of air pol lu tant 
SO2 on leaves. Plant Phvsiol . 100, 1; 1992, Sep; 261-266. 
After SO2 has entered leaves of spinach (spinacia 
oleracea) through open stomata and been hydrated in the 
aqueous phase of ce l l walls . I t i s concluded tha t the 
oxidat ive detoxificat ion of SO2 in apoplast out side the 
c e l l i s slow i-fes r a t e depends on the r a t e of apoplastic 
hydrogen peroxide generation. 
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-,-, PHYSIOLOGICAL, BIOCHEMICAL 
171. A3RAWAL (M) arid o t h e r s . Biomonitoring of a i r p o l l u t i o n 
around urban i n d u s t r i a l s i t e s . J Environ B j o l . 12 , ; 1991; 
211-222. 
P l a n t s act as a sinlc for a i r p o l l u t a n t s and can be 
used as a b io i n d i c a t o r for monitor ing p o l l u t i o n in 
d i f f e r e n t a r e a s . In the p re sen t study a i r p o l l u t i o n t o l e r a n c e 
index of p l a n t spec ie s growing in the f i e l d c o n d i t i o n s 
deterniSned by using l e v e l s of t o t a l c h l o r o p h y l l , a scorb ic 
acid, l ea f ext : rac t . pH and r e l a t i v e water c o n t e n t . D i f f e r e n t 
p h y s i o l o g i c a l , biochemical and growth paramete rs measured 
in t h e p l a n t s for t h e i r b iomoni tor ing p o t e n t i a l . 
- , - , PHYSIOLOGY, MORPHOLOGY 
172. KULSHRESHIHA (K) and o t h e r s . E f f e c t s of a i r p o l l u t i o n on 
t h e epidermal t r a i t s of jasminum sarribae a i r . New Bot. 7; 
1980; 193-7. 
Descr ibes t h e e f f e c t s of a i r p o l l u t a n t s SO2, NO2 
and GO2. On t h e e^^osure of two spec i e s of c r u c i f a r a e . 
I t was concluded t h a t d i s t i n g u i s h decrease in p h o t o s y n t h e s i s 
and overphology of p l a n t . 
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- , - , RESPIRATION 
173, BONTE (J) and o t i i e r s . I n i h i b i t i o n in on aerobic c o n d i t i o n s 
of the c l o s i n g r e a c t i o n of stomata of pelargonium in the 
presence of SO2. Environ Pol I n . 12; 1977; 125-33. 
Where i t comes in the con tac t of c e l l wa l l s of 
soErounding t i s s u e s and combines with water to form 
sulphurous acid and s u l p h a t e s and t h u s causes i n j u r y . 
The tempera ture stomatal c lo s ing movements of Px he tor ium. 
Induced by exposxare t o an atmospheric concen t r a t i on of i s 
coiT5)letely i n h i b i t e d in an a e r o b i o s i s in n igh t as t h e 
darkness SO- apparent ly has d i r e c t on s tomatal c e l l s . 
- , RADIOACTIVE, BIOMASS 
174. DOUKA (CE) and XENOULIS (AL) . Radioac t ive i so tope uptake 
in a grass-legume Assoc ia t ion . Environ Pol I n . 73^ 1; 1991; 
11-23. 
P o l l u t i o n of environment d r a s t i c a l l y i n f luences a l l 
l i f e of t h i s p l a n e t by r a d i o a c t i v e contaminat ion which 
can e a s i l y en ter t h e p l a n t food biomassby d i r e c t or 
i n d i r e c t pathway. The a r t i c l e compare and determine t h e 
uptake of r a d i a c t i v e by the two p l a n t s under t h e r e a l i s t i c 
cond i t i ons of contaminat ion caused by Chernobyl r e a c t o r 
accident a t four ha rves t covering a per iod of one y e a r . 
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- , RATIO, PLANTS 
175. ROGER (Oborn) . Sulpher, nitrogen r a t i o of conifer fol iage 
in r e l a t ion to atmospheric pol lut ion with S02« Plant Soi l . 
47, 1; 1977; 89-10 2. 
The S:K r a t i o of the ciirrent fol iage of 2 corraronly 
planted conifers s i rka spruce (Picea sitchenes) and scots 
pine (P. sy l res t r ic ) was determined for areas known to have 
unpoll^'ted atmospheres. The mean value of the r a t i o came 
,034 and .28 respect ive ly . I t was compared with S:is; r a t i o 
of pol luted environment and i t was found t h a t sulpher 
increased in needles of those pine. 
.^  RICE SEEDLING 
176. MISRA (RN) and BEHRA (RK). The effect of paper industry 
effluent on growth pigments, carbohydrates and protein 
of rice seedling. Environ Pollut. 72, 1991; 159-167. 
The impact of paper mill effluents on river water 
and living organism studies on physiological effects. 
Reports the effect of paper industry effluent on growth, 
chlorophyll, carbohydrate and protein content of seedling 
of rice. 
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- , RIVER, PLANT 
177. SINGH (DK) and SINGH (CP). P o l l u t i o n s t u d i e s on r i v e r 
subernarekha around i n d u s t r i a l b e l t of Ranchi (Bihar) . 
Ind J Environ Heth. 32, 1; 1990; 26-33. 
Water samples were c o l l e c t e d from Ju ly '85 t o June 
•87 at f ive d i f f e r e n t sampling s i t e s of r i v e r Subernerekha 
within t h e s t rech of 80 Xm around i n d u s t r i a l b e l t of 
South Chotanagpur, Ranchi Bihar , Chemical p o l l u t i o n 
parameters have been analysed t o a s s e s s t h e water cpaality 
for marine p l a n t s , water q u a l i t y with r e g a r d s to BOD, 
a l k a l n i t y , TS3, o i l and o ther parameters a t t h e s e s t a t i o n s 
are harmful to crop and man. Ibmestic sewage and e f f l u e n t s 
of founding forge p l a n t . 
- , SMOKE, PLMTS 
178. RONSTON (A3). P l an t as index of smolce p o l l u t i o n , Ann Appi 
B i o l . 7; 1971; 320-40 2. 
^tost of t h e e s s e n t i a l p r i n c i p a l s of t h e smoke 
in ju ry t o p l a n t s as they are understood today were 
recognised e a r l y wave. 
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- , - , - , INJURY 
179. RONSTON (AG). Phytoplankton as an index of smok p o l l u t i o n . 
Ann ApDl B i o l . 7; 1972; 360-372. 
Most of t he e s s e n t i a l p r i n c i p l e of t h e smoke in ju ry 
t o p l a n t s as they are unders tood today were recogn i sed in 
t h i s e a r l y work. I t was t h a t gases in the smoke were much 
more important than the so l i d or l i q u i d a e r o s o l e s in 
causing in ju ry t o p l a n t s . Agr icu l tu re a s p e c t s of t h e a i r 
p o l l u t i o n were l a r g e l y concerned with smoke in ju ry t o 
p l a n t s as an index. 
-,-.VEGETATION 
180. MOAGK (K) . Damage t o the v e g e t a t i o n from g a s e s in t h e 
srroke. 2 Anarew Qiem. 42; 1929; 123-26. 
The So2 in a c t i v a t e s the i ron in t h e c h l o r o p l a s t , 
cawing i n t e r f e r e n c e in i t s c a t a l y t i c p r o p e r t i e s . This 
i n t e r f e r e n c e was b e l i e v e d t o promote secondary p r o c e s s 
which broke down the c h l o r o p h i l l and k i l l e d t h e c e l l s . 
- , SOIL, FLORA, FAUNA 
181. FRAENZLE (O) , S e n s i t i v i t y of s o i l s in r e l a t i o n t o p o l l u t i o n , 
Water Air Spji P o l l u t . 43, 1-2; 1988, Dec; 7 - 1 1 . 
S e n s i t i v i t y of s o i l s t o p o l l u t i o n may be def ined as 
v e l o c i t y sequent ia lchange in s o i l p r o p e r t i e s as r e l a t e d 
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t o p o l l u t a n t impact. Dbe to p o l l u t i o n in s o i l t h e ion 
exchange in decreased and a c i d i t y i n c r e a s e . This l e a d 
to harmful for f l o r a and fauna, 
- , STRESS, RESOURCES ALLOCATION 
182. LECHOVttCZ (MJL) . Re source sal l o c a t i o n by p l a n t s under a i r 
p o l l u t i o n s t r e s s : imp l i ca t ion for p l a n t p e s t pathogens 
i n t e r a c t i o n s . Bot Rev. 53, 3; 1987, J u l - S e p ; 281-300. 
P lan t growth depends on coord ina ted a c q u i s i t i o n 
and a l l o c a t i o n of carbon, water and n u t r i e n t r e s o u r c e s 
to the major p l an t o rgans and to t h e major c l a s s e s of 
most abol ic func t ion . Air p o l l u t a n t s lil<e SO2/ NO2 and 0 , 
can d i r e c t l y damage p l a n t t i s s u e s and d i s r u p t normal 
p a t t e r n s of a c q u i s i t i o n and a l l o c a t i o n . This review 
summarises t h e q u a n t i t a t i v e and q u a l i t a t i v e change t h a t 
have been observed when p l a n t s are e i^osed t o low l«?vels 
of SO2, NO2 and 0 , 
-, SULPHUR, ANALYSIS 
183. BILGERT (OL) . Biological scale for the estimation of 
sulpherdieoxide pollution. New Phvtol. 69; 1978; 629-34. 
At a maximum in London among comprises no more 
than 10% (approximately 0.68 kg/M ) of the total sulpher 
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of t h e p o l l u t i o n . In l o s a n g e l s , where S o . i s l e s s 
abundan t , p e r c e n t a g e a s h i g h a s 20% have been found 
3 
where t h e a v e r a g e SO2 v a l u e i s 25 kg/M i n , Ch icago , 
3 
t h e averageS02 v a l u e i s a round 10 kg/M i n t h e w i n t e r 
month . 
- , SULPHUR DIOXIDE, ANALYSIS 
114. MAHANE (Yacoov) and DON AG I (Alender ^) . E f f e c t s of s ampl ing 
l i n e on t h e measurement r e s u l t s of SO2 s u l p h e r d i e ox ide ) : 
A c a s e s t u d y . J Air P o l l u t C o n t r o l A s s o c 26, 10; 1976; 
1991-9 2, 
^ a l y s i s of t h e SO2 c o n c e n t r a t i o n d a t a i n d i c a t e s 
t h a t t h e sha rp drop in SO2 c o n e , d u r i n g 1971-73 i s n o t 
due t o change i n m e t r o l o g i c a l c o n d i t i o n o r change i n 
s o u r c e s t r e n g t h b u t r a t h e r r e l a t e d t o t h e c h a n g i n g t h e 
sampl ing l i n e s . I t seems d i s c e r a b l e t o e s t a b l i s h a more 
or l e s s s t a n d a r d i n t a k e and plt imbing d e s i g n . 
- , - , PLANTS, Cl-iLOROPHYLL 
18 5. KUMAR (N) and YADAV (NK) . Response of p o t a t o (solanum 
t u b e r asum) t o su lphe r d i o x i d e p o l l u t i o n . I n d i a n J E c o l . 
13, 2 1 ; 1986, J u l ; 195-200 . 
The e f f e c t of SO2 p o l l u t i o n on g r o w t h , c h l o r o p h y l l 
c o n t e n t of l e a v e s and y i e l d of solanum t u r b e r a s u m . Ihe 
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dry matter product ion and not primary p r o d u c t i v i t y of 
t r e a t e d p l a n t s ch lorophyl l a, ch lo rophy l l b and t o t a l 
ch lo rophyl l content of l e a v e s recorded s i g n i f i c a n t 
r e d u c t i o n s as i nc rea se number of doses of So^ t h e no . 
of t u b e r s and y i e l d s per p l a n t were a l so adversely 
a f fec ted . 
- , - , CHLOROPHYLL a & b 
186. SINGH (AB) and o t h e r s . Des t ruc t ion of chl a and b in 
papaya l eaves a f fec ted SO2. Scj Cu l t . 43, 2; 1917; 88 -9 . 
I t i s found t h a t both chl a and b in papaya l e a v e s 
are des t royed by gasseous e f fus ions . Des t ruc t ion of the 
two c h l o r o p h y l l s a f f e c t s both the p h o t o s y h t h e s i s . The 
r e s u l t s a l so show t h a t chl a and b w ich absorbs and 
t r a n s f e r s high energy so ch lorophyl l a i s des t royed t o 
a ex t en t by i n d u s t r i a l ef fus ion than chl a. 
-,-, CROP YIELDS 
187. KATZ (M) . SO2 in the atmospheric and i t s r e l a t i o n t o 
p l a n t s l i f e . Ind Env. Chem. 4 1 ; 1949; 24 50-6 5. 
Found t h a t crop y i e l d s were not s i g n i f i c a n t l y 
reduced by SO2 xinless a t l e a s t 5% of l ea f l ea f a reas 
was v i s u a l l y i n ju red . SOj e f f e c t s on y i e l d s of t h e 
p l a n t s because SO2 i s very dangerous for p l a n t s and i t s 
causes c h l o r o s i s on t h e l eaves of t h e p l a n t and a f t e r i t 
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l e aves as f a l l e n down. So SO2 i s d i r e c t l y e f f e c t i v e on 
t h e growth of t h e p l a n t s and i t s l i f e . 
-,-., NIIROGENDIOXIDE, CROPGROWTH 
188. ADAROS (G) and o t h e r s . Concurrent exposure t o SOj and/or 
NOo a l t e r s growth and y i e l d r e sponses of wheat and b a r l e y 
t o low c o n c e n t r a t i o n s of O2. New Phv to l . 118, 4 ; 1991; 581-91, 
During 1988 and 1989, s ing le and i n t e r a c t i v e e f f e c t s 
of low c o n c e n t r a t i o n s of 0^, SO^ and NO,, on two v a r i e t i e s 
of spr ing b a r l e y and spr ing wheat i n v e s t i g a t e d in f a c t o r i a l 
experiments us ing open-top charribers. On applying So-
cont inuous ly , fumigation with 0^ and NO2, r e s u l t s on 
a n a l y s i s i n d i c a t e d t h a t from main t r ea t 0^ caused the most 
de te r imenta l e f f e c t s on growth and y i e l d . 
- , - , PLANTS 
189. MITRA (3G) and o t h e r s . Air p o l l u t i o n b iomoni tor ing by 
l i c h e n . P o l l u t i o n Res. 11, 1; 1992; 4 3-8. 
The occurrence and frequency d i s t r i b u t i o n of 
l i c h e n s of 15 s e l e c t e d p l a c e s in Haldia, West Bengal 
were surveyed. Ihe spetfies and frequency of l i c h e n s were 
foxind to bear a d i r e c t s e l e c t i o n t o So^ concen t r a t i on 
of the a rea . In the p re sen t study we have used the /tfnman 
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s tandard Method t o determine the I n d i c e s of atmospheric 
p u r i t y . Ihe r e s u l t have shown t h a t t h e r e i s a p o s i t i v e 
c o r r e l a t i o n of l i chen s p e c i e s d i s t r i b u t i o n with So^ 
Concentra t ion of d i f f e r e n t zones, 
190, RAD (MV) and DUBEY (PS). P lan t response aga ins t sulphur 
dioxide in f i e l d c o n d i t i o n s , ^s ian Environ. 10, 3; 1988; 
3-10. 
The comparative performance of common p l a n t spec i e s 
( I F i s t u l o s a , 2. Maurthana, A i n d i c a and M. Indica) in SOj 
Vs non p o l l u t e d a r ea s has been s tud i ed by us ing lea f a rea 
dry weight r a t i o / s u l p h a t e ch lo rophyl l and su lpha t e sugar 
r a t i o s . The r e s u l t s exp la in t o l e r a n c e and a l so i n d i c a t e 
t h e m i t i g a t i n g p o t e n t i a l of d i f f e r en t spec i e s , s ince a 
few may accumulate more su lpha te and s t i l l remains l e s s 
a f fec ted i . e . I . F i s t u l o s a . 
_. _. AGRICULTUR^ L^ PLANT 
/ / 
191, CHAUHAK (A). Early d i agnos i s of SO2 s t r e s s by v o l a t i l e 
emiss ions in some crop p l a n t s , I Ecol . 84, 3; 1990, Oct; 
289-294. 
Fumigation experiments with SO2 performed on seed l ing 
of p l a n t spec ies ( three) v i z tomato, mung bean and maize 
r e s u l t e d in t h e emission of v o l a t i l e s , Acctaldehyde and 
e thanol were oroduced in fumigated p l a n t s . There was a l so 
142 
an inc reased product ion of e thy lene and e thane . Ihe 
product ion of t he se v o l a t i l e s was p o s i t i v e l y c o r r e l a t e d 
t o the SOj c o n c e n t r a t i o n s of 4 .2 and 8 . 3 , Ethylene was 
emi t t ed p r imar i l y from So^ s t r e s s e d y e t hea l t hy l e a v e s , 
VJhereas high e thane l e v e l s were d e t e c t e d in l e a v e s with 
v i s i b l e inj\ary symptoms, 
- , - , LEAVES, EPIDERMIS 
192. SHARMA (K) and o t h e r s . Effect of a i r p o l l u t i o n on epidermal 
c h a r a c t e r s of amaranthus spinosus L and commeline bengha-
l e n s i s L. Acta Ecol . 6, 1; 1984; 23-5 . 
J^ound t h a t crop y i e l d s were not s i g n i f i c a n t l y 
reduced by SO2 but epidermal c h a r a c t e r s a f fec ted at l e a s t 
5% leaf a reas was v i s u a l l y i n ju red ^o^ a f f e c t s on the 
epidermis of l e aves causes c h l o r o s i s on the l eaves down. 
-, -, PLANTS, ANATOMICAL CHANGES 
193, VENKATESHWAR (C) and o t h e r s . Cut icular and anatomical 
changes in maize p l a n t s on exposure t o ^O^. Proc Natn. 
Acad Sci I nd i a Sect . 13, 62, 2; 199 2; 227-32. 
S tud ies on the exposxjre of one month o l d maize 
p l a n t s Zea Maip L to 0.0 5 UIL SO2 for 5 days, 4 th day 
r e v e a l e d severa l c u t i c u l a r and anatomical changes wi th -
out v i s i b l e symptom on p l a n t l e a v e s . Stomatal index and 
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frequency decreased on t h e upper epidermis but i nc reased 
on t h e lower ep iderm's epidermal c e l l dens i ty and 
u n l c e r i a t e c y l i n d r i c a l t r ichoma dens i ty i nc reased on 
both surface on ejroosed l e a v e s . 
_ , - ^ - , CYTOLOGY 
194. MALHOTRA (SS) and HOQCING (D) . Biochemical and c y t o l o g i c a l 
e f f e c t s of sulpher d ieoxide on p l a n t s . Metabolism. New 
Phy to l . 76, 2; 1976; 227-37. 
Biochemical e f f e c t s of S0_ a r i s e s from i t s unique 
a b i l i t y t o act as an ox id i e ing or reducing agent . I n fu r ious 
e f f e c t s r e s u l t s when SO2 i s taken up in excess of t h e 
capac i ty of the t i s s u e t o i n c o r p o r a t e sulpher i n to normal 
metabol ic a c t i v i t y i t s biochemical e f f e c t s sugges t s t h a t 
crop l o s s e s t o SO2 p o l l u t i o n may be more widespread and 
se r ious than gene ra l l y suspected . 
- , - , - , INJURIES 
195. CHABEKAR (SB) and BANERJEE (AK) . Observat ion of f o l i a r 
in ju ry by SO2. Geo Bios . 5, 1; 1978; 8 -11 . 
Sulpher die oxide accura t e ly descr ibed in t h i s f i e l d 
as c o n s i s t i n g of two t y p e s of in jury on l e a v e s of p l a n t s 
(a) Acute in jury (b) Q i l r o t i c i n ju ry . SO2 only t h e l e a v e s 
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of tlie p l a n t s were injxired by low c o n c e n t r a t i o n of the 
g a s . - I h e f o l i a r in jury t o p l a n t s of So2 could be diagnosed 
by an inc reased pheophytin con ten t of the i n ju red a r e a s , 
^,-,-, PHOTOSYNTHESIS 
196. MISZALSKI (Z). In f luence of DDTC on 302 ^^^^^^ ^^ tomato 
seed l ing p h o t o s y n t h e s i s . Environ Exp Bpt. 31, 1; 1991, 
Jan; 125-130. 
Tomato p l a n t s (Lycopersicon esculentum Mill) t r e a t e d 
with DnrC ( d i e t h y l d i t r i o Carbamate) s o l u t i o n e jd i ib i ted , 
immediately a f t e r fumigation with SO2 a higher l eve l of 
pho tosyn thes i s in composition with p l a n t s not t r e a t e d 
with DETC. Such a r e l a t i o n might have r e a i l t e d from SO2 
d e t o x i f i c a t i o n in l e a v e s . Th is i nc r ea se in p h o t o s y n t h e s i s 
i n t e h s i t y became more d i s t i n c t when t h e i n i t i a l view of 
p h o t o s y n t h e s i s was lowered by fumigetion in SO- or by low 
CO 2 l e v e l . 
- , - , - , STOMATA 
197. BISCOE (PV) and o t h e r s . Effec t of low concen t r a t i on of SO2 
on s tometal behaviour of v i c i a Fabe.New P h v t o l o a i s t . 72; 
1973; 1299-1306. 
SO2 a t high concen t r a t ion shows inc reased s tometal 
opening of the stomata of v i c i a f aba. I t shows d i r e c t 
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e f f e c t on t h e t r a n s p i r a t i o n and r e s p i r a t i o n . A l t e r n a t i v e l y 
shows some e f f e c t s on t h e growth of the p l a n t s , 
_ , - , _ , VEGETATIVE 
198. VERMA (SP) and o t h e r s . Effec t of a i r p o l l u t a n t s on growth 
of tomato seed l ing , Proc Bihar Acad Agric Sc i . 28, 1-2; 
1980; 15-18. 
Tomato seedl ing were exposed t o p o l l u t a n t s to 
study t h e i r e f f e c t s on growth and c e l l u l a r arrangement 
of l e a v e s . The marginal and i n t e r v e i n a l a r ea s of l e aves 
of tomato seed l ing formed n e c r o t i c f l a k i n g s due t o SO2 
exposure . 
-, TEMPERATURE, CYTOLOGY 
199. SOMAN (TA) and BHAVANANDAN (KU) . Temperature s e n s i t i v e 
cytominis in h e l i c a n t h e s e l a s t i c a . Cv to loq ia . 50, 1; 1993, 
March; 21-26. 
During the course of Meiotic s t u d i e s on south 
Indian members of lo ran thaceae a high degree of me io t i c 
i r r e g u l a r i t i e s and po l l en , s t e r l i t y was n o t i c e d in 
h e l i c a n t h e s e l a s t i c a . iiftiile t he members from Trivendrum 
e id i ib i t ed normal meio t ic behavioijr . On d e t a i l e d i n v e s t i -
ga t ion i t ha s been found t h a t t he se d i f f e r e n c e s in me io t i c 
behaviour in t h e s e two popula t ion were due t o t h e 
d i f fe rence in atmospheric t empera tu re . 
14G 
- , TOXIC, CROP, AGRICULTURE 
200. RAO (MV) and DUBEY (PS). Urea and phosphate as po ten t i a l 
too ls in amelioration of SOj foxici ty in maize. Asian 
Environ. 10, 3; 1988; 38-44. 
Growth response of two v a r i e t i e s of maize (Zea 
Mays) i . e . Ganga and American pioneer have been assessed 
under two dozes of SO2. Ihe efficacy of these f e r t i l i z e r s 
in countering the l o s s of chlorophyll, sugars and leaf area, 
dry weight r a t i o has been established s t a t i s t i c a l l y . These 
r e s u l t s infact have high potent ia l for f i e ld application 
in areas prevalent with lower SO2 leve l s in the ant)ient 
a i r . 
- , - , LEAVES, INJURY 
201, MARTIN (B) and o the r s . Effects of air po l lu t an t s on the 
conposition of s table carbon isotopes of leaves and wood 
and on leaf injury. Plant Physiol. 88, 1; 1988, Sep; 
218-223. 
Air po l lu tan t s are known to cause v i s i b l e leaf 
injury as well as impairment of photosynthatic CO, 
f ixa t ion . Here the paper evaluate whether the e f fec ts 
on photosynthasis are large enough to cause change in 
the r e l a t i v e composition of s table carbon isotapes of 
plant t i s sue Scimples and if so how the changes r e l a t e 
to visual leaf injiory. For t h a t purpose, several woody 
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and herbaceous p l a n t spec ies were exposed to SO2 to^ 
and SO2 tO^ + NO for one month. 
_, TREES 
202. DICKINSON (NM) and o t h e r s . How do t r e e s and o ther l ong -
l i v e d p l a n t s survive in p o l l u t e d environments . Funct Ecol . 
5, 1; 1991; 5 -1 . 
Environmental p o l l u t i o n i s p lay ing a major r o l e t o 
des t roy ing the p l a n t ccawnunity. Mentions the changes t h a t 
comes out due to p o l l u t a n t s on p l a n t s . Woody p l a n t s e f f e c t s 
in t h e i r annual r i n g s . Growth r a t e of annual r i n g i s 
decreased due to p o l l u t i o n . 
_^- , MOUNTAINS 
202. KRAIDCHVILOVA (I) and o t h e r s . Product ion a c t i v i t y of 
mountain c u l t i v a t e d nor way spruce s t ands under the 
impact of a i r p o l l u t i o n . Scology (CSSR) . 8, 4 ; 1989? 
407-419. 
In the year 1988 long term r e s e a r c h p r o j e c t of 
monitor ing and i n v e s t i g a t i o n of spruce s t ands produc t ion 
a c t i v i t y under the impact of a i r p o l l u t i o n . The aim of 
t h i s paper i s irJne d e t a i l e d d e s c r i p t i o n of methodological 
approaches. Furthermore, the example of the measurements 
of s tands raicroclim.ate and photo s y n t h e t i c a c t i v i t y i s 
g iven. 
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- , VEGETATION 
204. AGRAWAL (M) and AGRAWAL (SB) . Phytomonitoring of a i r 
p o l l u t i o n around a thermal power p l a n t . Athv>s Environ. 
23, 4 ; 1989; 76 3-769. 
Discusses the impact of a i r p o l l u t a n t s on v e g e t a t i o n 
around thermal power p l a n t s (obta) . Mongifera i nd i ca , 
c i t r u s medica and Bouganvil laea s p e c t B b i l l s p l a n t s 
s e l e c t e d as t e s t p l a n t s . 
20 5. RAO (DN) and o t h e r s . Air p o l l u t a n t mix tu res and t h e i r 
e f f e c t s on p i a n t s : A r eview. Per spec t i v e s in Environmental 
Botany. 2; 1988; 217-249. 
The e f f e c t of p o l l u t a n t s occur ing t oge the r on 
vege ta t ion may be markedly d i f f e r e n t from those of 
i nd iv idua l p o l l u t a n t s . P l a n t s r e sponses to p o l l u t a n t 
mix tures may be antagonish or syne rge t i c depending on 
the c h a r a c t e r i s t i c s of p l a n t spec ies composit ion of 
p o l l u t a n t mixture and concen t ra t ion of i n d i v i d u a l 
p o l l u t a n t in the mix ture . 
_^», EPIDERMAI. STRUCTURE VEGETATION 
206. SRIVASTAVA (K) and o t h e r s . Ef fec t of a i r p o l l u t i o n on 
epidermal f e a t u r e s of Tubernae montana c o r o n a r i a w i l l e d . 
New Hot. 7; 1980; ,167-70. 
Vegetat ion of our s a l i n e s o i l land r e c e i v i n g a 
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atmospheric amonlum input of about 3 1< not per h e c t a r e 
per year» analysed or t h e con ten t of o rganic n i t r o g e n 
and amonium, Ihe impact of Miss Fond t h a t accumulation 
of n i t rogen on epidermal p a r t s of p l a n t t h a t p r e v e n t s 
the proper growth of p l a n t . 
-, WATER, SOIL MINERALS 
207. MEHTA (BH) AITO BARMATE (KD) . Mineral Content of conpae 
c u l t i v a t e d in p o l l u t e d water of Bombay. J Economic Environ-
K^ai t . 1, 3; 1991; 225-9. 
Cowpea l e aves c u l t i v a t e d in t h e p o l l u t e d a r ea s near 
western and c e n t r a l suburban ra i lway l i n e s was s e l e c t e d 
for t h e study of t h e i r mineral content and preximate 
a n a l y s i s . The mineral l i v e e Ca, Mg, Fc, K, Cu, Zh and P 
were es t imated using atomic absorpt ion epec t roscopy. 
IhBse mineral l e v e l s are inf luenced by t h e water p o l l u t e d 
by the e f f l u e n t used for c u l t i v a t i o n . However mineral 
l e v e l s of t o x i c elements l i k e Cr and Pb a re not a f f ec ted 
to g r e a t e x t e n t . 
POLLUTION, ACIDRAIN, IREES DECLINE 
208. PHILLIPS (TP) and FORSTER (BA) . Economic impact of a c i d r a i n 
on f o r e s t / accjuatic and a g r i c u l t u r a l ecosystems in Canada. 
Am J Aqric Econ. 69, 3; 1987, Dec; 963-969, 
Air p o l l u t a n t s were causing aqua t ic and a g r i c u l t u r a l 
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damages. I h i s paper d e a l t with the i n c r e a s i n g problems 
of p o l l u t i o n in south western Ontar io and E townships 
of which l ead t o dec l ine t r e e s . 
_, ENVIROmffiNTAL, PLANT, LEAVES 
209. AGRAWAL (SK) , Effect of a i r p o l l u t i o n on epidermal c h a r a c t e r s 
in t h r e e p l a n t s spec ies at Kota. Acta Ecpl . 5, 2; 1983; 53-6, 
Atmospheric p o l l u t i o n in ac ta comes mainly from 
i n d u s t r i e s and human a c t i v i t i e s such as u r b a n i z a t i o n . A 
fumigation s t u d i e s on t h e phys io log ica l and biochemical 
responses of p l a n t s to a i r p o l l u t i o n demonstrated a 
r educ t i on in ch lorophyl l con ten t of l e a v e s and epidermal , 
- , FORESTS 
210. CALLAWAY (JM) and NESSE (RJ) . Development and a p p l i c a t i o n 
of a framework for assess ing the economic impacts of a i r 
p o l l u t i o n on f o r e s t s . Ecology. 50; 1989; 131-134. 
I h i s paper desc r ibes the methods used t o eva lua t e 
impact of a i r p o l l u t i o n induced r e d u c t i o n s in f o r e s t 
growth in t h e ea s t e rn u n i t e d s t a t e s . 
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- , HERB, ECOLOGICAL PARAMETERS 
2 1 1 . KUBICEK (F) iand o t h e r s . Biomass o f t h e h e r b and rnass l aye r 
i n s e v e r a l f o r e s t e c o s y s t e m s i n f l u e n c e d by a i r p o l l u t i o n / 
t h e Beskydy m o u n t a i n s . Ecology ( C S S R ) . 8, 1;1989; 2 3 - 3 4 . 
R e s u l t s a r e p r e s e n t e d of t h e t o t a l h e r b and mass 
l a y e r b i o m a s s and i t s ene rgy v a l u e s i n two o f t h e most 
w i d e s p r e a d f o r e s t e c o s y s t e m s of Beskydy i roun ta in - v a c c i n o 
m y s t i l l i - p icee tu ra and Biec^no i b i e t e t u m , I h e p r o d u c t i o n 
e c o l o g i c a l p a r a m e t e r s o b t a i n e d above g round (A), t i nde r -
ground(B) t h e h/B r a t i o , t h e rnasslayer (M) and t h e t o t a l 
b i rmamass of t h e h e r b and rnasslayer(T) v a l u e s a r e g i v e n . 
_, PLANTS, PHYSIOLOGY 
212. A3RAWAL (SK) and SHARMA (AP) . Air p o l l u t i o n d e a r r a n g e d 
p h y s i o l o g y in p l a n t s . Acta E c o l . 6 , 2 ; 1984; 3 7 - 4 3 . 
Ment ions t h e c h a n g e s i n p h y s i o l o g y of p l a n t s l i k e 
c h a n g e s p e r t a i n i n g t o c h l o r o p h y l l , c a r o t e w e and p h e n o l 
c o n t e n t i n c a r i a f i s t u l a l i n n and D a l b e r g i a s i s s o o r o n b . 
In t h e s e p l a n t s r a t e of e m i s s i o n of o x i g e n i s r e d u c e d 
i n r e s p i r a t i o n mechanism, p h o t o s y h t h a s i s a c t i v i t i e s i s 
a l s o a f f e c t e d . 
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-, -, PROTOPLANT 
213. SIGMJ (LL) and o t h e r s . I s o l a t i o n of p r o t o p l a s t from l o b o l l y 
p r i n e need les and t h e i r flow cytometr ic a n a l y s i s for a i r 
p o l l u t i o n e f f e c t s . Environ Sxp Bpt. 28, 2; 1988, Apr; 151-161. 
Flow cytometr ic was used for the f i r s t time to 
determine t h e e f f e c t s of a i r p o l l u t a n t s on p l a n t biochemistry 
Evidence of carryover e f f e c t s was seen in p r o t o p l a s t i s o l a t e ( 
from new need les of two year o ld l o b o l l y p i n e s which had 
been t r e a t e d with ozone. 
- , aMOG, PLANTS 
214. MILLER (David F) and SPICER (Chaster W) . Measurement of 
mat r ic ac id in smog, J Air P o l l u t Gpntr Assoc. 25,9; 1975; 
1940-42. 
Ihe formation of n i t r i c acid HOKO2 "'•" "^^ p o l l u t e d 
atiTOsphere was monoforced using of newly developed ana lyzer . 
Ihe a n a l y t i c a l method the ope ra t ion and performance of 
the analyser and some r e s u l t s of r e c e n t a p p l i c a t i o n are 
descr ibed the a n a l y s i s c o n s i s t s of sample conduct ioning 
incombination with a most microde tec t ion c e l l a f fec ted 
for ac ids r a t h e r than o x i d e n t s . 
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-, WATER, AT^GAE 
215. VIRENDRA KUMAR and SHARMA (RK) . Travel of chrominum 
p o l l u t i o n tci ground water : a case s tudy, J I n s t n Enqrs 
I n d i a . 64; 3; 1984; 124-7. 
Reports t h a t a f f l u e n t s from the c a r p e t i n d u s t r y 
in Gaunpur Tshs i l of U.P. were p o l l u t i n g well v?aters and 
t h a t t he l eve l chrornitun for exceeded the maximum a 
pe rmi s s ib l e l i m i t of 0.0 5 n g / 1 in mg of t h e samples.On 
ana lys i s / i t a t t r a c t s t h a t l a r g e c o s t a l community 
of marine water i s be ing a f fec ted . 
- , - , MARINE GOMMUNITf 
216. MORAN (PJ) and GRANT (TR). Transference of Marine fou l ing 
communities between p o l l u t e d and unpo l lu ted s i t e s i I m p a c t 
on s t r u c t u r e . Environ P o l l u t . 72; 1991; 89-102, 
Fouling corrmunities were t r a n s f e r e d between 
hollongong Harbour ( A u s t r a l i a ) , a r e l a t i v e l y unpo l lu t ed 
area nearby a po r t Kambla Harbour which i s a f f ec t ed by 
p o l l u t i o n from heavy i n d u s t r i e s , ^hen t h e spec ie s changed 
t h e i r p o s i t i o n than the p o l l u t e d area s p e c i e s have been 
found k i l l e d . 
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_ , - , - , ECOSYSTEM 
217. RYAM (Peter S) and MOLONEY (Coleen D . Marine l i t t e r keeps 
i n c r e a s i n g . Mature. 361; 6467; 1993; 31-36. 
L i t t e r has d i r e c t impact on Marine ecosystems. 
S t a t e s due to p o l l u t i o n of Marine p o p u l a t i o n s f l o a t i n g . 
L i t t e r d r i f t s throughout the worlds Oceans e i t h e r dumped 
from ships or blovm and washed from l and . 
_^_, MINERALS 
218. NASHIKKAR (vj) and o t h e r s . Experiments for assessment of 
non po in t sources of water p o l l u t i o n . Indian J Environ Heth. 
32, 1; 1990; 34-38. 
More crops product ion impl ies g r e a t e r use of f e r t i -
l i s e r s and p l a n t p r o t e c t i o n measxjres. Excess ive use r e s u l t 
in the r e l e a s e of n i t r o g e n , phosphorus and potasiuro i n t o 
the r i v e r s and water b o d i e s . Describes the l e a c h a t e and 
runoff q u a l i t y and quan t i ty with r e s p e c t to n i t r o g e n 
phosphorus, potasium and e l e c t r i c a l conduc t iv i t y from a 
surface of 1500 sq. cm s o i l . 
155 
-, -, PHYTDPLi^KODN 
219. M0HANCHA1\^ D (V) . E f f e c t s of p o l l u t i o n on Mar ine p h y t o -
p l a n k t o n of Visakhapatnara . Nev? Bo6. 6 ; 198 5; 4 7 - 5 7 . 
Paper examines t h e e f f e c t of Mar ine p o l l u t i o n on 
p l a n t s . The Marine wate r i s b e i n g p o l l u t e d by v a r i o u s 
t y p e s of Was tes i n M a r i n e . So l a r g e f l o r a and f a u n a i s 
e f f e c t e d i n d i f f e r e n t ways. 
-,-, PLAINTS 
220. ICSAL (SA) and o t h e r s . Assessment of p o l l u t i o n l e v e l s of 
r i v e r Betwa . J S c i e t Res Bhooa l . 6, 3 ; 1984; 16 5-70 . 
River Betwa k e p t under o b s e r v a t i o n f o r t h e l a s t 
few y e a r s and r e l e v a n t d a t a h a s been c o l l e c t e d p e r t a i n i n g 
i t s p h y s i o c h e m i c a l c h a r a c t e r i s t i c s , b i o l o g i c a l a s p e c t s 
such a s . A l g a l , b a c a r i a l ( C a l i f o r n i a ) . I h e i r p e r i o d i c i t y 
and s e a s o n a l v a r i a t i o n s , chemica l a n a l y s i s of Betwa w a t e r 
was a l s o c a r r i e d o u t . 
RADIATION, GAMA, CROPS 
2 2 1 . CHAKRABORTI (M) and CHATERJEE (GC) . E f f e c t of y - r a d i a t i o n 
QX\ g rowth and me tabo l i sm of g e r m i n a t i n g w h e a t . I n d i a n J 
Exp B i o l . 21, 8; 1983; 4 3 5 - 4 3 6 . 
G a m m a - i r r a d i a t i o n from a 60 CQ s o u r c e f o r 10 min . 
on g e r m i n a t i n g wheat s e e d s b r o u g h t to a b o u t p a r t i a l 
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i n h i b i t i o n of growth and seedl ing vieight. Root growth 
i n h i b i t i o n was s t ronger than shoot growth i n h i b i t i o n . 
_ , - , GENETICS, ABERATIONS 
222, AHMAD (Saeed) . Meiotic s t u d i e s in two c u l t i v a r s of c i c e r 
a r ie t inum L af te r Gamma I r r a d i a t i o n . Cy to loq ia . 58, 1; 
1993, March; 61-6 5. 
Cicer ar ie t inum i s an important food g ra in crop with 
high p r o t e i n con ten t , Nine c u l t i v a r s of c i c e r were t e s t e d 
of t h e i r r ad io s e n s i t i v i t y through d i f f e r e n t c r i t e r i a . 
Meiotic abnormal t ies induced by gamma r a y s are r a r e l y 
r e p o r t e d in c i ce r a r i e t inum. In p r i c e s at paper meio t ic 
abnormal t ies induced by gamma r a d i a t i o n a re s t u d i e d . 
- , - , PLANTS, YIELDS 
223, RAMESH (B) . Radiat ion e f f e c t s on segrega t ing seed in r i c e . 
Indian J Bot . 10, 1; 1987; 17-20. 
Seeds of segrega t ing l i n e s s e l e c t e d from des t r e a t e d 
M2 popu la t ions of r i c e were i r r a d i a t e d with gamma r a y s with 
a v ien to enhance the v a r i a b i l i t y and thus s e l e c t i o n 
parameter , seed l ing and mature p l a n t parameters and 
frequency of d iv id ing c e l l s diowed r educ t i on upon 
t r e a tmen t . Very high frequency of chromosomal i n t e r changes 
inc lud ing r a r e ca se s of those involving t h e two nuclear 
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chromosomes eind p l a n t with 13 I I vsere r ecorded . Several 
types of d e s i r a b l e morphological nut ant were i s o l a t e d . 
-., IONIZING, PLANTS, GENETICS 
224. SHIRLEY (Brenda W) and o t h e r s . E f fec t s of I o n i z i n g 
r a d i a t i o n on a p l a n t Genome:Analysis of two Acabidopsis 
t r a n s p a r e n t Testa Mutat ions . The P lan t C e l l . 4 ; 1992, 
March; 333-347. 
Ion iz ing r a d i a t i o n i s known t o cause chronosomal 
a l t e r a t i o n s such as i n v e r s i o n s and d e l e t i o n s and has been 
used ex tens ive ly for inducing mu ta t ions . In Acabidopris , 
two methods for the i s o l a t i o n of genes i d e n t i f i e d on the 
b a s i s of mutant phenotypes - genomic s u b t r a c t i o n and 
chromosome walking - e i t h e r r e l y on or are g r e a t l y 
f a c i l i t a t e d by a v a i l a b i l i t y of these types of muta t ions . 
This a r t i c l e g ives a d e t a i l e d c h a r a c t e r i z a t i o n of i on i z ing 
r a d i a t i o n - induced mutat ions in p l a n t s , 
- , ULIRO-VIOLET, NARINE, HYDROCULTURE 
225. BALENIK (Brain) and o t h e r s . P o t e n t i a l e f f e c t of UV-B on the 
chemical environment of Marine organism: a review. Environ 
P o l l u t . 70, 2; 1991; 117-130. 
An inc rease in u l t r a v i o l e t - B due t o depos i t ion of 
s t r a t o p h e r i c ozone e f f e c t s of grow of Marine phytoplankton 
by a l t e r i n g the chemistry of t h e i r environment due to 
i n c r e a s e u l t r a v i o l e t - B f l u x . 
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_ , - , PLANTS, LEAVES 
226. PIKGCEN (Yan) and BORNMAN ( J a n e t F) . The e f f e c t of 
expos i i re t o enhanced UV-B r a d i a t i o n on t h e p e n e t r a t i o n 
of ^bnoch roma t i c and p o l y c h r o m a t i c UV-B r a d i a t i o n i n 
l e a v e s of B r a s s i c a n a p u s . PH PLAI» 87, 3 ; 199 3, March; 
2 4 9 - 2 5 5 . 
P l a n t s were grown xinder e i t h e r v i s i b l e l i g h t o r 
wi th t h e a d d i t i o n of b i o l o g a t i o n t h a t p e n e t r a t e d t h e 
l e a f , 90% was w i t h i n t h e i n i t i a l one t h i r d of t h e l e a f 
w i t h h i g h a t t e n n a t i o n i n t h e l e a f e p i d e r m i s , e s p e c i a l l y 
i n U V - t r e a t e d p l a n t s . Poly c h r o m a t i c UV-B r a d i a t i o n , 
r e l a t i v e to i n c i d e n t r a d i a t i o n showed a r e l a t i v e l y u n i f o r m 
s p e c t r a l d i s t r i b u t i o n w i t h in t he l e a f e x c e p t fo r 
c o l l i m a t e d r a d i a t i o n . An i n c r e a s e d l e a f t h i c l c n e s s land 
d e c r e a s e in l e a f a r e a and l e a f dry w e i g h t were a l s o 
found for U V - t r e a t e d p l a n t s . 
_ , - , GAI^ MA, CHEMICAL CDMPOENTS, PLANTS 
227. BHATTACHARYA (ID). Effect of radia t ion and storage on 
the protein content and protein synthasis in heavy metal 
t r ea ted barely seedlings. J Environ Bio. 12, 2; 1991, 
Apr; 89-97. 
Increase in pollut ion due to indus t r i a l ac t iv i ty 
has serious Consequences on organism exposed to the 
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p o l l u t a n t . The p resen t study (Seals with s i n g l e and 
combined e f f e c t s of meta l s Pb, Cd, Ni and UV and 
y _ r a d i a t i o n on p r o t e i n con ten t and p r o t e i n d y n t h a s i s 
in l e aves of ba re ly s e e d l i n g s . The t r e a t m e n t produced 
r i s e in so luble p r o t e i n con ten t and r a t e s of p r o t e i n 
s v n t h a s i s . 
SEWAGE, NIGKLE, CAMIUM, SOIL 
228. SINGH (RN) and KEEPER (RP) . Uptake of n i c k e l and cadmium 
by vege tab le grown on s o i l ariended with d i f f e r e n t sewage 
s ludges . A Gric Sco lv s t Environ. 25, 1; 1988, Jan; 27-38. 
_ i Foxar sewage sludge were applied a t 90 and 180 ha 
as a single application in 1976 to sand^' leam and radish, 
car ro ts , cabbage, kale, greenbush bean and tomato were 
grown for five successive years . Cd concentration in edible 
p a r t s of p lan t s from sludge t rea ted p l o t s were l e s s . In 
radish leaves from p lo t s receiving a sludge with 20 mg of 
Cd. Some Cd become available to crops diiring the f i f t h 
growing season. 
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- , PLANTS 
229. LUMME (i) and LAIHO ( 0 ) . E f f e c t s of domestic sewage 
sludge, coni fer bark ash and wood f i b r e waste on so i l 
c h a r a c t e r i s t i c s and the growth of s a l i x a q u a t i c a . Water 
Aj^ r Soil P o l l u t . 44, 1-2; 1989, Oct; 7-17, 
Total s o i l n i t r o g e n , s o i l anonium, n i t r a t e , s o i l 
so lub le phospihorus and N and P concen t r a t i on in the l e a v e s 
and bark of the willows inc reased due t o the l imestone 
sludge a p p l i c a t i o n . The e f f e c t of chemical t r e a t e d sludge 
in s o i l were marginal due to the low amount app l i ed . 
Conifer bark ash r a i s e d the so i l pH and Ca con ten t and 
s o i l P*K and Mg c o n c e n t r a t i o n . 
- , SLUDGE, SOIL, MICROBIOLOGY 
230. SI2ILI (T) and o t h e r s . Soi l mic rob io log ica l p r o p e r t i e s 
a f fec ted by app l i c a t i on of municipal sewage s ludge. Water 
Air Soil P o l l u t . 4 3, 1-2; 1988; Dec; 36-43. 
Ihe e f f e c t of municipal sewage sludge on so i l 
microorganism and so i l biochemical p roces se s was s t u d i e d 
on s o i l samples. So the e f f e c t of high doses of sewage 
s ludge, the counts of a e r o t i c c e l l u l o s e decomposing and 
aerobic N-fixing o rgan i s ing gene ra l l y decreased in 
accordance with the dec l ine of aerobic c o n d i t i o n s and 
p a r t l y with ttie i n c r e a s i n g l y heavy metal c o n t e n t . 
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- , WATER, IRRIGATION, GROWTH 
231. AL-NAHID (S) and GOMAH (AHM) . Response of wheat to dual 
i n o c u l a t i o n with vary c o r t i z a and Azo-spr i l l ium f e r t i l i z e d 
with NFK and i r r i g a t e d with sewage e f f l u e n t . Acid Soil 
Res Rehabi l . 5, 2; 1991, Apr-Jun; 83-96. 
The e f f e c t of i r r i g a t i o n with sewage water and NPC 
f e r t i l i z a t i o n were determined p o t t e d whSat p l a n t s in a 
green house were used. The h i g h e s t i nc r ea se in dry mat ter 
product ion and N and P conten t was recorded for N and P 
c o n t e n t was recorded for NPK and VA-mycorrtiza + Azospir i— 
I l ium t r ea tmen t . While i nocu l a t i on with both organisms 
r e s u l t s in higher growth inc rease than e i t h e r of them d jne . 
- , - , - , VEGETATION 
232. REDDY (SRP). Lead, cadmium and chromium l ends in v e g e t a b l e s 
grown in urban sewage - Hyderbaad, I n d i a . Fpod Qiem. 
40, 2; 1991; 229-234. 
The p r e s e n t papers examines the e f f e c t of sewage 
p o l l u t i o n on vege tab le p l a n t s . These meta l s contaminated 
v e g t a b l e s in grown. Vegetable samples spinach, amaranthus 
and cabbage were c o l l e c t e d along to c u l t i v a t e d s i t e s of 
the r i v e r must, which c a r r i e s the urban sewage load of 
Hyderabad c i t y . Lead, cadium and chromium l e v e l s of t he se 
meta l s were de tec ted in both s o i l and food c r o p s . 
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SMOG, PLANTS, PHYSIOLOGICAL CHANGE 
233 . KORTE (HG) and WENT (FW) . Ihe p h y s i o l o g i c a l a c t i o n of 
s o r a q P l a n t s . P l a n t P h y s i o . 28; 1973; 50-6 2. 
E x t e n s i v e p l a n t damage c a u s e d by s c r a g i n -fch© 
l o s s a n g l e s a r e a ao rag d i r e c t l y g rowth of p l a n t s . I t 
i s fotind t h a t e f f e c t of s o r a g on t h e e l o n g a t i o n of 
e t i o l a t e d p e a s t e r n segmen t s t r e a t e d w i t h 2-4D. T r a n s i -
t i o n i n tomato p l a n t s in a l s o a f f e c t e d by s o r a g . Tbmato 
p ^ c e n t g i v e n l i m i t e d wate r s imply were r e s i s t e d t o s o r a g 
damage, 
SMOKE, VEGETATION 
234. NOACK (K) . Damage t o v e g e t a t i o n from g a s e s i n tiie smol<e. 
Z Anqrew Chem. 4 2 ; 192^; 123-26 . 
The SO2 i n a c t i v a t e s ihe i r o n i n t he c h l o r o p l a s t 
c a u s i n g i n t e r f e r e n c e i n i t s c a t a l y t i c p r o p e r t i e s . T h i s 
i n t e r f e r e n c e a r e a s b e l i e v e d to promote s e c o n d a r y p r o c e s s 
which brokedown t h e c h l o r o p h y l l and k i l l e d the c e l l s . 
SOIL ACIDIC, IREES WDODY, BIOCHEMISTRY 
23 5. BREEMAN (N Van) and o t h e r s . B i o g e o c h e m i s t r y of an oak 
wood l a n d ecosys t em i n t h e n e e t h e r l a n d s a f f e c t e d by 
a c i d atoiiospheric d e p o s i t i o n . Ann B p t . 39; 1975; 1087-90 . 
Th i s paper d e s c r i b e s t he r e s u l t s of t h r e e y e a r 
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b i o c h e m i c a l m o n i t o r i n g of four p l o t s i n a sma l l oak wood 
l a n d . A c i d i c s o i l w i t h i n a s h o r t d i s t a n c e i n t h e same 
f o r e s t e d a r e a t he wood l a n d i s p a r t i c u l a r l y i n t e r e s t i n g 
fo r s c i e n t i f i c s t u d y . 
_, LEADSALTS, MOSS, GROWTH 
236. SHARMA (SD) and CHOPRA (RN) . E f f e c t of l e a d n i t r a t e and 
l e a d a c e t a t e on growth of moss . J P l a n t P h y s i o l . 129, 3 - 4 ; 
1987, Aug; 24 3 -249 . 
I h e e f f e c t of l e a d n i t r a t e (Pb(M03) 2) and (CH^OOO) j 
Pb i n d i v i d u a l l y and i n c o m b i n a t i o n and p r o t o n e m a l s p r e a d , 
t ime t aken fo r bud i n i t i a t i o n , bud number, s h o o t l e n g t h 
and c h l o r o p h y l l c o n t e n t s i n semi b a r b u l l a o r i e n t a l i s was 
i n v e s t i g a - t e d . I n c r e a s i n g c o n c e n t r a t i o n of l e a d s a l t s i n 
t he t h r e e t r e a t m e n t s r e s u l t e d i n c r e a s e d t o x i c i t y . 
_^ MICROBIOLOGY 
237. TOLEDO (M7) and o thers . Effect of diflubenzuroh on 
Azotobacter nitrogen f ixat ion in s o i l . Plant and Sp j i . 
46; 1990, March; 143-48. 
Ihe effect of 100, 200, 300, 400 and 500 kg 
diflubenzuroh, per gram of so i l studied in non s t e r i l e 
so i l incubeted under aerobic condit ions. Ihe prevence 
of 100 to 500 kg/g had a stimula forty ef fec t on 
dinitrogen pination both non-s te r i l e and s t e r i l e s o i l . 
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-, MINERALS, LEAVES 
238 . GARG (VK) an(3 KHANDUJA (SD) . Mine ra l c o m p o s i t i o n of l e a v e s 
of some f o r e s t t r e e s grovm on a l T o l i s o i l s . The I n d F p r e . 
10 5, 10; 1979, Oc t ; 741-74 5. 
Mine ra l c o r t p o s i t i o n of l e a v e s s i x f o r e s t t r e e s 
s p e c i e s growing an a l k a l i s o i l showed h i g h e s t c o n c e n t r a t i o n 
of c a t i o n s i n t e r m i n a l i a and l o w e s t i n c a l l e s t e m o n . Na 
c o n c e n t r a t i o n was h i g h e s t i n c u r s i a l e a v e s . 
- , - , PLANTS 
239. DUMUN (JC) . T i t an ium i n p l a n t s . J P l a n t P h v s i o l . 133, 2; 
1988, Sep ; 203-209 . 
R e v e a l s a b o u t o c c u r r e n c e of t i t a n i u m i n a q u a t i c 
and t e r r e s t r i a l p l a n t s due to low s o l u b i l i t y of t i t a n i u m 
m i n e r a l s d u r i n g rock w h e a t h e r i n g , Titamium can acumula t e 
i n t h e s o i l p r o f i l e . T h e r e f o r e , a l g a e and submerged 
any iospe rmsa a r e low i n Titamium e x c e p t d i a t o m s . 
240. SANTERRE (A) and o t h e r s . Compara t ive t ime c o u r s e m i n e r a l 
c o n t e n t s t udy be tween h e a l t h y and d i s e a s e d P i c e a t r e e s 
from p o l l u t e d a r e a s . Water Air S o i l P o l l u t . 52, 1; 1990, 
J u l ; 157-174. 
540 n e e d l e smal l samples were p r o c e s s e d i n s h o r t 
t ime u s i n g microwave d i g e s t i o n i n HNO^. T h i s r a p i d and 
s imple micro method i s b r i e f l y d e s c r i b e d and r e s u l t s , 
r e p o r t e d to accumula t e i n r e s p o n s e t o c e l l m i n e r a l 
d e f i c i e n c i e s . 
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-, MOISTURE, TRANSPIRATION, EUCALYPTUS 
2 4 1 . RAWAT (PS) and GUPTA (BB) . T r a n s p i r a t i o n as a f f e c t e d by 
s o i l mois t tore i n E u c a l p t u s e r e t i c o r n i s s e e d l i n g . I n d i a n 
F o r e s t e r . 110, 1; 1984; 3 5 - 3 9 . 
TcansE) i ra t ion r a t e of 2 t e r e t i c o r n i s m a i n t a i n e d 
i n d i f f e r e n t s o i l m o i s t u r e l e v e l s h a s been r e p o r t e d . The 
dry m a t t e r p r o d u c t i o n i s n o t s e r i o u s l y a f f e c t e d , 
_, SEED GERMINATION 
242. MANGAL (JL) cind KAGHROO (A) . E f f e c t of d i f f e r e n t l e v e l s 
of s o i l ESP on s eed g e r m i n a t i o n , g rowth , f l o w e r i n g and 
f r u i t i n g OK. Gurr A q r i c . 10, 1-2; 1986; 7 1 - 4 . 
An expe r imen t was c a r r i e d o u t t o s t u d y t h e e f f e c t 
of s o d i c i t y on g e r m i n a t i o n , growth e t c . Ma HGO, was 
u s e d t o deve lop p o l l u t e d ESP. I t was o b s e r v e d t h a t 
s u d i c i t y c a u s e d a s i g n i f i c a n t r e d u c t i o n i n g e r m i n a t i o n 
and g r o w t h . 
SULPHUR SYRESS, POLYGONUM CUSPIDATUM 
243 . NAIDRI ( t ) and TOTSUKA (T) . Response of dry w e i g h t g rowth 
under SOj s t r e s s i n SO2 p l a n t , polygonum c u s p i d a t u m . 
E c o l . Res . 3, 1; 1988, hgzj 1-8. 
I h i s paper m e n t i o n s t h e e f f e c t of e x p o s u r e t o 30^ 
f o r abou t one month on t h e dry we igh t grow-tJi and n e t 
p h o t o s y n t h e s i s of polygonum c u s p i d a t u m were i n v e s t i g a t e d . 
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The r e s u l t s obta ined showed no s i g n i f i c a n t decrease in 
the t o t a l dry weight of SO2 t r e a t e d p l a n t s in comparison 
with c o n t r o l l s . Ihe lea f area and l ea f dry weight of SO2 
t r e a t e d p l a n t were inc reased and the r o o t dry weight 
was decreased. 
TOXrC, AMONIA, CHLOROPLAST 
244. PURIICH (GS) and BARKER (AV) . S t r u c t u r e and funct ion of 
tomato lea f c h l o r o p l a s t amonium t o x i c i t y . P l a n t Phvs. 
40; 1967; 1229-38. 
Amonium t o x i c i t y r e s u l t e d in morphological 
modi f ica t ion of tomato leaf c h l o r o p l a s t . The c h l o r o p l a s t 
which are normally f l a t t e r e d around t h e p r o t o p l a s t 
pe r iphary become e l i p s o i d e l l y rounded and d i spe r sed 
throughout of t he protoplasum. The f i r s t e f f e c t of t h e 
p l a s t i d degredat ion was development of many v i s i b l e 
form the p e t worn. La t t e r the g rana lamel l ae swel led and 
some d isappeared , 
V/ASTES, COKL, PLANTS 
245. MEHTA (UC) and o t h e r s . S t a t u s of p o l l u t i o n from coal washer ies 
of Bihar . Po l l u t i on Res . 11, 1; 1992; 33-5 . 
All 15 Caoal Washeries of Bihar are l oca t ed in the 
water catchment area of r i v e r Damodar, The waste waters 
Ib7 
which f i n d t h e i r o u t l e t s t o t h e r i v e r c o u r s e d i r e c t l y or 
i n d i r e c t l y . The a n a l y s i s o r e s u l t s b r i n g o u t an a l a r m i n g 
p i c t u r e about f l o r a and f a u n a mar ine p l a n t s a r e a f f e c t i n g 
v e r y much. 
- , ENVIRONMENTAL, PLANTS 
246. STARK (JM) and REDENTE (EF) . P l a n t u p t a k e and c y c l i n g of 
t r a c e e l e m e n t s on r e t a r t e d o i l s h a l e d i s p o s a l p i l e s . 
J E n v i r o n Qual . 19, 3; 1990, J u l - S e p ; 49 5 - 5 0 1 . 
Examines some of e n v i r o n n ^ n t a l h a z a r d s p o s e d by 
h i g h t r a c e e l e m e n t s c o n c e n t r a t i o n s in p l a n t s g rowing on 
r e t o r t e d o i l s h a l e d i s p o s a l p i l e s and t h e p o t e n t i a l fo r 
s u r f a c e accuir iulat ion t r a c e e l e m e n t s v i a b i o c y c l i n g . 
»^ GASEOUS, LICHENS 
247. MUIR (PS) and MCGUNE ( B ) . L i c h e n s t r e e g rowth and f o l i a r 
symptoms of a i r p o l l u t i o n . J E n v i r o n Qual . 17jn 3 ; 1988, 
J u l - S e p ; 361-370 . 
L i c h e r communi t i e s , t r e e growth and f o l i a r 
symptoms of Aeer Saccharum, f rax i raus s p p , , and t h e 
q u e r c u s r u b r a group were s t u d i e d in r e l a t i o n t o a i r 
p o l l u t a n t s . Ozone i n d u c e d s t i p p l i n g on L i r i o d e n d r o n was 
n e g a t i v e l y c o r r e l a t e d w i t h b a s a l a r e a i n c r e m e n t s . 
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-, lNDJJSTRl?ij, ACIDRAIN, FOREST ECOSYSOEM 
248. MURAIDRI (S) and RINALDI (S) . Ca tosy t rophic b i f u r c a t i o n s 
in a second order dynamical system with a a p p l i c a t i o n to 
acid r a i n and f o r e s t c o l l a p s e . J Ajr Waste Manage Assoc 
13, 12; 1989, Dec; 674-681. 
Common cause of ac id r a i n due to i n d u s t r i a l wastes 
and gases t h a t r e l e a s e i n to atmosphere. Paper d e s c r i b e s 
the in f luence of ac id ic depos i t ion an i n f r ea se of which 
can cause sudden i n s e c t i n f e s t a t i o n and the c o l l a p s e of 
f o r e s t ecosystem. 
- , PLANTS, GERMINATION 
249. TRIVEDI (RK) and KIRPEKAR (M3) . Impact of d iary waste 
i r r i g a t i o n on growth and mineral composition of Glycine 
max and phaseolus munga and pos t h a r v e s t e f f e c t s on s o i l s . 
J Ind P o l l u t Cont ro l . 7, 1; 1991; 31-40. 
Mentions the f e a s i b i l i t y of u t i l i z a t i o n of d iary 
waste and i t s impact on p l a n t s , Glysine max and phaeso lus 
munga were grown in ea r then p o s t s with 10, 25, 50, 75 
and 100% c o n c e n t r a t i o n s of d iary waste . The e f f e c t of 
germinat ion on seeds of t h e s e c rops s t ud i ed in p e t r i p l a t e s . 
An eva lua t ion of the d ia ry waste for t h e i r s u i t a b i l i t y as 
i r r i g a n t s shovjed t h a t 7 5% of 100% came under moderate of 
high s a l i n i t y c l a s s . 
169 
- , SOIL, AGRICULTUPE 
250. NAYLOR (LN) . Assessing e f f e c t s of s o i l p o l l u t i o n c o n t r o l l 
r e s i d u a l s on s o i l chemistry p r o p e r t i e s . P l a n t & S Q U . 46; 
1990, March; 136-142, 
The s o i l chemical p roper ty changes caused by was tes 
r e l a t i v e to those caused by a g r i c u l t u r a l m a t e r i a l s are 
s imi lar in the f i e l d and l a b o r a t o r y . Exchangeable, ^ t was 
inc reased in tiie so i l and exchangeable phosphorus was 
inc reased by sludge a d d i t i o n . 
- , SOLID, WATER, SOIL 
251. DAYAL (G) and o t h e r s . Ground water p o l l u t i o n by s o l i d 
was tes . Po l lu t i on Res . 10, 2; 1991; 11-6, 
I n v e s t i g a t i o n was undertaken to a s c e r t a i n the 
e x t e n t of ground water p o l l u t i o n in Kanpur c i t y by s o l i d 
wastes on v e g e t a t i v e p l a n t s for v a r i o u s pa ramete rs such 
as pH, hardness , a l k a l i n i t y , c h l o r i d e , su lpha te and BOD. 
Ihe whole p r o c e s s was r e p e a t e d for 100 days . The l e a c h a t e 
c o n t a i n s excess ive p o l l u t a n t s upto one month from time 
the re fuse was exposed to l each ing a c t i o n . After about 
t h r e e months most of p l a n t s show low concen t r a t i on of 
ch lo rophyl l content and a lso pH v a l u e . 
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- , WAIER^  IRRIGATION, GENETIC VARIATIONS 
252. 30MASHKAR (RtO . Meiotic abnormal t ies induced by Dye i n d u s t r y 
Waste Water in Chlorophytum araaniense ^ng ie , Cyto log ja . 
52, 3; 1987, Sep; 647-6 52, 
Bioc ides and o ther chemicals are known to induce 
chromnornal abnormal t ies both in meib t ic and m i t o t i c c e l l s 
of p l a n t s . The p resen t paper d e s c r i b e s the meio t i c 
abnormal t ies in chlorophytum amaniense induced by dye 
indus t ry waste water with spec ia l emphasis on chromnsomal 
abnormal t ies , 
- , - , SEED GERt4INATI0N 
2 53. MAKOHARAK (M) and LASKSHMANAN (KK) . E f f ec t of tannery 
e f f luen t on seed germinat ion and e a r l y seed l ing growth 
of Vigina mungo Hepper, Ann B i o l . 3, 2; 1987; 68-70. 
The p r o d u c t i v i t y p o t e n t i a l of s o i l s a r e th rea tened 
bY p o l l u t i o n caused by domestic and i n d u s t r i a l waste water 
d i s p o s a l . In -bhis paper an a t tempt i s made t o londerfctand 
the e f f e c t of tannery e f f l uen t oh seed germinat ion and 
e a r l y seedl ing grot'rth. 
171 
2 54. SRIVASTAVA (PK) and MATHUR (KC) . Germination and seed l ing 
growth of Raphanus s a l i v u s seeds t r e a t e d with chlor al>cali 
p l a n t e f f l u e n t . Envir & Ecol . 5, 2? 1987; 352-4. 
The e f f e c t of Chi or-s; a l k a l i p l a n t waste water on the 
seed germinat ion and e a r l y growth performance of R. s a t i v u s 
was s t u d i e d . The CAP waste water produced marked d e l e t e r i o u s 
e f f ec t on the germinat ion and seed l ing g r o w t h , e s p e c i a l l y 
a t higher c o n c e n t r a t i o n s . 
WATER ACIDIC, ALGAE 
255. LIKDEMANN (Jorg) and o t h e r s . The impact of Aluminium on 
Green Algae i s o l a t e d from two Hydro-chemically d i f f e r e n t 
Headwater Streams. Environ Pol In . 67; 1991; 61-77. 
Aluminium i s mobi l ized in t e r r e s t r i a l and l iranic 
ecosystems by inc rea s ing a c i d i f i c a t i o n of s o i l and wate r . 
Two s t r a i n s of green algae have been i s o l a t e d from two 
Lead water s treams d i f f e r i n g in stream chemis t ry . In 
t h i s study the growth response of -Oiese indegenous 
algae to inc reased c o n c e n t r a t i o n s of Axuminiura i s i n v e s -
t i g a t e d . Algae l i v i n g in c h r o n i c a l l y p o l l u t e d water 
developed r e s i s t a n c e towards heavy m e t a l s . Grea t d i f fe rence 
in the t o l e r a n c e were found among i n d i v i d u a l s wi th in the 
same s p e l i e s when the i s o l a t e s were taken from d i f f e r e n t 
l o c a t i o n s . 
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- , - , HERBICIDES 
256. EEDEN (TC Van) and Tbit (D du) . Ihe e f f e c t of s imula ted 
r a i n on t h e e f f i c iency of h e r b i c i d e s in the p resence of 
maize s t u b b l e . J Plant S o i l . 5, 4 ; 1988, Nov; 212-214. 
Four d i f f e r en t amount of maize s tubb le and n ine 
amounts of s imulated r a i n were appl ied to perform 
experiment . Aiachlor, metolachlor and a t r a z i n e were 
used and he rb ivo res e f f i c i ency was measured by means 
of an i nd i ca to r p l a n t , Avena s a t i v a . Both amount of 
s tubble p re sen t and the amount of water app l i ed had a 
s i g n i f i c a n t e f f e c t on h e r b i c i d e e f f i c i e n c y . 
- , HEAVY, PHYTOPLANKTON 
257. VIJAYAN (M) and o t h e r s . E f fec t s of heavy water on ^^ r ine 
phytoplankton platymonas v i r i d i s Rouch and Phaeodactylium 
t r i cornu tum Bohlin. Indian J Exp B i d . 25, 16; 1987;700-705. 
Cu l tu r e s of P. v i r i d u s and P. t r i co rnu tum exposed 
t o d i f f e r e n t c o n c e n t r a t i o n s of heavy wa te r . The degree 
of in f luence of B^ O v a r i e d with concen t r a t i on and 
s p e c i e s . 
- , SALINE, SEEDLING 
258. KAZIM (AA) and KAALIET (A) . E f f ec t of s a l i n e water and 
CCC on germination and seed l ing growth of -CuGuniber 
(Cu cumis sa t ivus ) . Pxaniab Hort J . 23, 1-2; 1983; 95-9 . 
Cucumber seeds were germinated under s a l i n e water 
173 
to examine the e f f e c t s of v a r i o u s cone of s a l t s (NaCl, 
CaClj and MgCi-) and CCC on germinat ion and seed l ing 
growth .Ef fec t s were noted in paper , 
- , TAILING, CROP 
259. THUKRi^  (AK) . Ef fec t of t a i l n g water i r r i g a t i o n on the 
biomass of some crop p l a n t s . J Environ B i o l . 10, 4 ; 1989, 
Oct; 337-34 2. 
I h i s paper determines t h e e f f e c t of t a i l i n g water on 
the biomass of some crop p l a n t s . A decrease in dry weight 
was observed on r egu la r i r r i g a t i o n with t a i l i n g water in 
a l l c r o p s . 
- , WASTE, PLANTS 
260. MISHRA (PC) and PAIRIM (Pan dam) , Growth of water hyac in th 
and i t s e f f i c i ency in the removal of p o l l u t i o n load from 
i n d u s t r i a l waste water . J Ecptoxic Environ Moni-t;. 1, 3; 
1991; 218-24. 
S tud ies on growth of water hycac in th Eichhornia 
c r a s s i p e s in i n d u s t r i a l waste waters i n d i c a t e d t h a t the 
i nc rea se in leaf area and t o t a l f resh weight of the p l a n t 
was maximum in f e r t i l i s e r waste water p o s s i b i l i t y due to 
the a v a i l a b i l i t y of more n i t rogenous n u t r i e n t s , ihe water 
hycac in th p l a n t was e f f i c i e n t to reduce the p o l l u t i o n load 
such as conduc t iv i ty , t o t a l d i s so lved s o l i d s , CDO, f l u o r i d e 
and some meta l s l i k e aluminium, caromium, i ron , zinc and 
copper s i g n i f i c a n t l y from aluminium, thermal and f e r t i l i z e r 
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TITLE NAME EH TRY NO. 
An a n a l y s i s of damage t o US soybean y i e l d s from 
1982 a c i d d e p o s i t i o n l e v e l s 8 
Accumula t ion c h a r a c t e r i s t i c s of cadmium and i t s 
upper c r i t i c a l l e v e l s in s e l e c t e d v e g e t a b l e 
s p e c i e s 24 
The accumulation of atmospheric pol lu tan ts by 
piece abies kanst 22 
Accumulation of organic air const i tuents by 
plant surfaces 27 
Acidic induced changes in host p lan t s u i t a b i l i t y 
in te rac t ions of t r ichoplus iani and 
phas colour lunatus 53 
Air pollut ion biomirtoring by lichen 190 
Air pol lut ion damage to ce l l membranes in lichen 
r e s u l t s of sinple biological l i s t applied 
in Rijeka 144 
Air pol lut ion effects on the leaf of two injiory 
r e s i s t pieces, encalyptus carnaldyienses and 
ofea europeal 
Air pollu- ion ^ff "ct on tvo s t ructure of c i t r u s 
aurantium leaves 169 
Air nol lu tants and epidermal t r a i t s in r i c rnus 
communist 52 
182 
Air p o l l u t i o n and i t s e f f e c t s on p l a n t s in China 38 
Air p o l l u t a n t mixtures and t h e i r e f f e c t s on 
p l a n t s : A review 206 
Air p o l l u t i o n and pinus shrubus high growth, 
a s o i l s i t e modelling approach 140 
Air p o l l u t i o n and f o r e s t dec l ine in a spruce 
(Piceabies) f o r e s t 132 
Air p o l l u t i o n impact on f o r e s t t r e e s : Fo l i a r response 5S 
Air -^ollut ion dearranged phyt io logy in p l a n t s 213 
Air p o l l u t i o n and a g r i c u l t u r a l aphid p e s t s I I 
chamber f i l t e r a t ion experiment 98 
Ac id i f i c a t i on , metals and macrophyts 20 
Acid depos i t ion and n u t r i e n t lenching from 
deciduous vege ta t ion and t o i l 
Ambient a i r qua l i t y and vege t a t i on of -^acharan 
i n d u s t r i a l complex Hyderabad:A:.case study 109 
Assessing e f f e c t of s o i l p o l l u t i o n con t ro l 
r e s i d u a l on s o i l chemistry p r o p e r t i e s 251 
Assessment of p o l l u t i o n l e v e l s of r i v e r Belwa 221 
Atmospheric p o l l u t i o n 46 
Atmospheric envijconment 51 
Atmospheric p o l l u t i o n and p l a n t growth 4 2 
Balance and seasonal t r end of p a r t i c l e depos i t ion 
i n s t a n d s of g r a s s and maize 106 
Biochemical and cy to log i ca l e f f e c t s of su lphur -
d ioxide on p l a n t s metcboiism 19 5 
183 
^iocl.emical l e s i o n s in p l a n t s due t o a i r 
p o l l u t i o n 1--5 
i^iochemical p l a n t response to ozone: D i f f e r e n t i a l 
induct ion of poly cimine and e thy lene 
o i o s e p t h e s i s in tabacco 156 
3iochemistry of an oar wood land ecosystem in 
n e i t h e r i a n d s affected by acid atmospheric 
depos i t ion 236 
B io log ica l sca le for the e s t i ' na t ion of SO2 
p o l l u t i o n 184 
£3iomars of the hurb and mors layer in severa l 
f o r e s t ecosystems inf luenced by a i r 
p o l l u t i o n , the beskyoly mountains 212 
Biomonitoring of a i r p o l l u t i o n around urban 
and i n d u s t r i a l s i t e s 172 
Gapttire of abnospheric amonium by g r a s s l a n d s 
cauopies 2 
Cathronhic b i f u r c a t i o n s in a second order 
dyhnor ical system with an app l i c a t i on 
to ac id r a i n and f o r e s t co l l anse 249 
Changes in horis^ontal s t r u c t u r e in a spruce 
f o r e s t over a 9 year per iod of o o l l u t a n t 
exposure in the krokomose mountain, 71 
Cold t o l e r ance in tomatto e a r l y seedl ing groi-rt:h 
of ly copers ion spp 50 
184 
Comparative tirre course mineral c o n t e n t stud-' 
between hea l thy and decreased p lace t r e e s 
from p o l l u t e d area 241 
Comparison of methyle i t s cynate p o l l u t e d a i r 
s o i l s of Bhopal 8 5 
Jomparison of physiochemical spec ia t ion 
procedures with metal t o x i c i t y to c h l o r e l l o 
phyrenoidosa 79 
Comparison response of mature branches and 
t e e d l i n g of pinus ponderosa t o atmospheric 
p o l l n 57 
Cor re l a t i on between the concen t ra t ion of 
adenosive t r i phospha t e ch lorophyl l 
degradat ion and the amount of a i r borne 
heavy metals and sulphur i'" l i chen 78 
Concentrat ion of ozone in n a t i o n a l Park Service 
c l a s s / a r e a s and e f f e c t on s e n s i t i v e 
b i o l o g i c a l r e sou rces 28 
Concurrent exposure to SO2 and for NOp a l t e r s 
growth and y i e l d responses of New wheat 
and ba re ly t:^ " low concen t ra t ion of ozone 189 
Cul icu la r and anatomical changes in maize p l a n t s 
in exposure t o sulphur dionide 194 
Ca l i cu l a r dynamics inresponse to environmental 
p o l l u t i o n s t r e s s in soybean 47 
Cytological e f f e c t s on p l a n t s by hygenic leakage 86 
185 
Daily changes in car bono xide and water vapour 
exchange, ch lorophyl l f luroscenee and 
l ea f water r e l a t i o n s : Response to high 
Kael s a l i n i t y 122 
Damage to f o r e s t ecosystem on blue mountain from 
smelt ing 113 
Damage t o vege ta t ion from gases in the source 1 6 5 1 
Damage t o vege ta t ion from gasses in the source 235 
Decline of ectony c o r r h i z a l fungi in Europe 97 
Deposi t ion of a i rborne ca t ion and anions in the 
v i c i n i t y of a p o l l u t e d area 16 
Degression of oho to syn thes i s / growth and y i e l d 
in f i e l d grown green paper exposed t o 
ac id i c fog and ambient Ozone 54 
Depression on y i e l d rye g r a i n s exposed to So„ 136 
Des t ruc t ion of ch lorophyl l a and b in papaya 
l e a v e s af fec ted by 3O2 187 
Development and app l i ca t ion of a ^ a n c e wore for 
a s sess ing the economic impact of a i r 
p o l l u t i o n s on f o r e s t 211 
d i f f e r e n t i a l cadmium accumulation and p h y t o x i c i t y 
in s ix teen tobacco c u l t i v a r s 11 
Di rec t a f f e c t of SO2 p o l l u t i o n on the degree 
of o-?ening stomats 143 
D i s t r i b u t i o n n u t r i e n t and t r a c e elements in 
annual r i n g s of o ine t r e e s as on i nd i ca to r 
for of environmental change 
18G 
j^ust -pollution on monitoring a t indore c i t y using 
s l a n t s 13 
Ear ly d iagnos i s of SOj s t r e s s by v o l a t i l e 
emission in some crop p l a n t s 19 2 
ideological approach to f o r e s t decay in hungry 149 
Economic impact of audrain on f o r e s t , accfuistic 
and a g r i c u l t u r a l ecosystem in Car ada 209 
Economic impact of ozone and acid r a i n 153 
Ef fec t of ac id ic depos i t ion on vege ta t ion and f a t e 
of sc ience 10 
Effec t of acid fag and de t e rgen t s on f o l i a r 
l each ing of ca t rons 55 
Ef fec t of a i rborne s a l i n e p a r t i c l e s on vege t a t i on 
in r e l a t i o n t o v a r i a b l e s of exposure and 
other f a c t o r s 31 
Ihe e f f e c t of a i r i->ollution from Krampactry 
and Radhy sme l t e r i e s on p ice a ab ies 14 2 
Ef fec t of a i r p o l l u t i o n on c u t i c u l a r f e a t u r e s 
of croton s p a r e i f l o r u s morong 159 
Effec t of a i r p o l l u t i o n on epidermal c h a r a c t e r s 
of Amaranthos spinosus and corameline 
be ingha l ens i L 193 
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